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(57) Abstract: Disclosed is a pyridone derivative represented by the following formula (I). [In the formula, Ri and R2 may be 
the same or different and respectively represent H or the like, or alternatively Ri and R2 may form an aliphatic nitrogen-containing 
heterocyclic group together with N to which they are bonded; X1-X3 may be the same or different and respectively represent a methine 
group or N but all of X1-X3 are not Ns at the same time; X4-X7 may be the same or different and respectively represent a methine 
group or N but three or more of X4-X7 are not Ns at the same time; Yi and Y3 may be the same or different and respectively represent 
a single bond, -0-, -NR-, -S- or the like; Y2 represents a lower alkylene group or the like; R represents H or the like; L represents 
a methylene group; Zi and Z2 may be the same or different and respectively represent a single bond or a lower alkylene group; or 
alternatively Ri, L and Z2 may form an aliphatic nitrogen -containing heterocyclic group together with N to which Ri is bonded; and 
Ar represents an aromatic carbocyclic group or the like.] 
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20 t°nyv^^/v] :7^^/^) - i h- t°y 2 

. 4 — <^^i^/l^:r^v^- 1 - (4- { [ (3R) - 1 --T V tW- 3 - t" 
ayv?:^/P] :7^^/V) - 1 H- fc° y 2 

. 4_^>,c;?yl,::e-d5.e/- 1 _ {3_^^/v-4- [2- 

^h^^rv'] :7ai— /P-} - 1 H- t°y v?^- 2 
25 • 4-^:/v^/^^=^v^- 1 - {3-:7yV;^n-4- [2- (1 - y 

. 4 -^>'t;?/V^:3f..>'_ 1 - { 3_:7^^::^n-4- [2- (1 - 1:° T=t y v?^/l^) 
:7ai^/V} - 1 H— t° y i^^/- 2 
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.4- (4 -:7/V;rP^>'v^/^^=^->') -1- {4- [2- il-}^°^V 
}V) cnhdf-^>'] -yz^^M - 1 H-t°y v^^^- 2 

.4^ (4--7/V:^t3^>'>::;?/P:^:3f-ix) -1- {4- [2- (1 y 
/k) ^x^h^ri/] y^^jV} - 1 H-t°!; v'^'- 2-:^>'. 
5 • 1- {4- [2- (v>3^9^/l-r 5 /) :7:nr^/V} -4- ( 4 - :7 

;V^^^:y-y;V:^-i^^y) - 1 H- 1:° y v^^-- 2 

. 4- (4 -:7/k;e-n^V>^/V::t=¥v') -1- {4- [2- (b7^^;^-2, 
5-v?;^^/l— 1 -t:°n y v^— /V) :i^h=3ri/] :7rc=/V} - 1 H- f y 

10 • 4- [ (5 a n- 2 -t°y 7< h^^v-] -1- {4- [2- (1 

-t:°n y i^^^/W ^b^fix] - 1 H - t° y V^i^- 2 V. 

• 4- [4- ( h y :7/V:;e-n^^7U-) -O'i^/l';^-^^ ->-] -1- {4- [2- (1 
-\fxi^)V':=-;V) -lH-t°y v?>'-2-:^>^. 

. 4_ (2--:7/V;^in^>'i;?/l-;t=^iX) -1- {4- [2- (l-t°ayv?c^ 

15 /I.) rchdf-i/] - 1 H- t°y i;'^'- 2 

• 4- (.3 -i - {4- [2- (l-t°ayi>::^ 
/l^) ji^df-iX] :7 3^:n/V} - lH-fc°y i;^>'-2-:^V, 

• 4- [ (E) —2— (4 -:7/V;^n:7^:^/V) lf:=^/V] -1- {4- [2 — 
(1 -t'n y j:bdf-^>'] - 1 H-t:°y i^-- 2-:^^^ 

20 • 4- [ (E) -2--:7a^::^/U\f=./V2 -1- {4- [2- ( 1 - 1:° n y v?::^ 

/V) aib:3fv'] :7^c=:/v} _ 1 H- 1° y 2 V, 

• 4- [ (E) -2- (S-i^^nirt- 2-t°y tf^/U-] -1- {4- 
[2- (1 -t°n y :7a.:=^7V} -IH-fy v?i/-2-::^ 

25 -4- [ (E) -2- (5-:7/^::t-n-2-t''y V^:::^/^) tf:::i/V] -1- {4 

- [2- (1 -fcfci y rcb^eiy] :7^c:^/v} - 1 H-t°y 2- 
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• 4- [ (E) -2- (4 -:7/l/;ro:7 3zn/l/) If^/V] -1- {4- [2 — 

• 4— [ (E) —2— (4 -:7/k;e-n7 3i:=^/V) \f:=^/]^l -1- (4— {2 — 
5 [ (3R) - 3 -:7/l-:^a- 1 -tfn y i>^yv] cnbdri/} :7azr:i/V) -IH 

• 4- (2-:7:3i^/V^^/W -1- {4- [2- (1 -fn y v?^/V) :ii h 
drtx] :7zx^=-/l'} - 1 H-t"!; 2-;^^^. 

• 4- [2- (4-:7/V::rn:7rc:^/l^) ^^/V] -1- {4- [2- (l-f 
10 u H i^c=./l^) rcb;^^^^] :7^:=^/^} - 1 H - t;° U 2 

• 4 - (2, 3 - v't Fn- 1 U-4 l^'f^- 5 — f/l'T^ h^^y) - 1 - { 4 
- [2- (1 -t:°ci y i;;?^/!-) rch=3f-i/] - IH-t-y v?i/- 2- 

• 1- {4- [2- (1 y :7r.^^/V} -4- (3- 
15 ^rn:;^/^^ h:3f^» - 1 H- t°y 2 

• 4- [ (3, 4-v?i^ nn^ixv?/V) -1- {4- [2- 

. 4_ (4-p< -1- {4- [2- (l-t°ny v?^ 

o^h^i/] :7^:=:7l-} - 1 H- t°y v'^^- 2 
20 -4- (3 -i^' n n-<>'>?/V;^^->') -1- {4- [2- ( 1 - y v^^/V) 
^h=3fiX] :7rcc=^/k} - lH-t°y i^i/-2-^V, 

.4_ (4-i^nn-<>-v?/v;r=3fi>') -1- {4- [2- ( 1 - 1" n y i:;?;^/^) 

:7:ec=:7V} - 1 H- fc" y e^>'- 2 
. 4- (4 -:7/V;;^n^^>?/^;^:3rv^) -1- {3-^ b^v/-4- [2- (1 

25 y azhdr-cx] :7:n:=:/v} - 1 H- f y i^-- 2 

• 4- (4-:7/V^i=i^^i;?y^:^:3«-i>') -1- {4- [2- (l-t°nyv>::^ 
/V) arj^df-^y] :7a.ri/V} - 1 H- t° y ^ i^>'- 2 
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. 4— (4 — :7/l-:^P!^>'v^/l':^^-» —1— {4— [2— {-J^^J\^T ^ J) 
^b=^v^] •y^==./V} - 1 H- t°y ^ v'^'- 2 

. 4^^>'i^/V':^=3^:>'- 1 - {4- [2- (1 -t°n y :nbdev'] :7 

=^=:.;v) -iH-t:°y 5:i;^v-2-;rv. 

5 . 4--<^/i^/V:^=3rS/- 1 - (4- {2- [ (2R) - 2 -p^ ^/W- 1 - t°n 
y i/^ylx] o^fdf-^^} :7^^y^) - 1 H- t;°y v^^-- 2 

- 4 -^>'i>7V;r=3f 1 - (4- {2- [ (2S) - 2- 1 
V) -J>^;V'] oihdei/} :7ai:=^/V) - 1 H- t-y i^^^- 2 

• 1- {4- [2- (7-Tif tfiX^n [2. 2. 1] ^:7"i5'-7 — ( /V) 
10 h=3ri/] :7^— 7V} —4 — <:/v';V^^v^- 1 H— t°y v'^'— 2 — 

• 1- {4- [2- [2. 2. 1] ^ - 7 --Y /V) ^ 
hd^^^^] :7a.^/W -4- (4-7/l-;t-n-<>'i^/l^:^driX) -lH-t°yv?:/ 

— 2 — 

- 1- {4- [2- (8 -Tif tfS/:^^ n [3. 2. 1] :^i5^<5?-8 — { M :x. 
15 :7:n^/l/} -4- (4 -7/t';rn^^/i;>/l/;t-=^v') -iH-b°yv^>^ 

— 2 — 

. 4_ (4 - l-{4-[(2R, 7a R) 
=3ri^t Kt2- IH-fn y v?^-2-'l'/V';r=3e-i/] :7^:=^/W -lH-t°yv^ 

2 

20 -4- (4-:7/V;^-n-<>-v^/V;r^v') -1- (4- {2- [ (3S) -3- 
:7/V:^rn- 1 -t°n y v^rr^/V] rchd^v-} - 1 H- 1° y v'^^- 2 - 

. 4- (4-:7/V;ra^>'^>/V;e-^i/) -1- (4 -{2- [ (3R) -3- 
h^rv-- 1 - y zcf:3f-^^} :7rcr:::yV) - 1 H- y v^>'- 2 - 

25 

. 4- iA--^'(=i^^iy^J;V:^^i^) -1- (4- {2- [ (3R) -3-:7 
/V:^n- 1 - t;°i3 y S?:=^/l^] - 1 H- t:° y i^:/- 2 
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• 4- [ (5-^nn-2-t°y ^ h^^^l - 1 - { 4 - [ 2 - (v^ 

• 4- [ ( 5 - C2 n - 2 - t° y p< h=^v^] -1- {4- [2- (i> 
:i^^/VT$7) azh:^^^/] :7:t=/V} - lH-t:°y i^:/-2-:t-i/. 

5 • 4- C (5-iJ'an-2-t°y i;?— /V) > f^^/] -1- (4 - {2- [ (2 

R, 5R) -2, 5 -v^y ^/l^- 1 - t°n y rr:b=if-v-} :7 3i^/^) - 

1 H— t:°y v?^- 2-;^>'^ 

• 4- [ (5-:5^nn-2-t''y-:^=/V) 7« h^V] -1- (4- {2- [ (2 
R) — 2 — T^^/l^- 1 - y v'cr^/l-] n^fdf-v-} :7^c=i/V) -IH-t'yv' 

10 >-—2—:t>-. 

• 4- C (5 n t3- 2 - t°y v^—Zl-) 7< b=3ft/] -1- (4- {2 - [ (3 
R) - 3->'7V;^n- 1 -b°l=r y >?::^/V] rchd^v'} -lH-t:°y 

• 4- [ (5-i5^nn-2-t:°y ^ h^^f-^^] -i_ (4- {2- [ (3 

15 R) - 3 b^^rv'- 1 - y ^hdf-^>'} :7 3i::^yl/) -lH-t°y 

2 

• 4- [ (5-i5^nn-2-t°y S^c^/V) ^ h^i^l -1- {4- [2- (^^^ 

^ y^v2\i°/vr^ y) =i^h^-yi :7=c^/u} - i H-t^y v?^- 2-;r>^. 

• 4- [ (5-^nn-2-fc°y i^^^^/P-) 7^ h^t^l -1- (4 - {2- [ (3 
20 R) - 3 - t Kn=^v^- 1 - y v^— ^b^^v-} -7:^=^/1-) -lH-t° 

y v'^- 2-::^->'. 

. 4 - [ (5_^an-2-fc°y -1- (4 - {2- [ (3 

S) - S-t Kn:35^iX- 1 -t°n y v'c^/V'] azhd^ix} :7a:.:=i/V) -IH-fc" 
y v^^— 2 

25 • 4- [ (5-i5'no-2-t°y p< h=^i/] -1- (4- {2 - [ (3 

R) — 3- (2— 7/1^:^0 fdeiX) - 1 - fc:° n y v'cri/V] ^b^Jj-v^} 

/V) - 1 H-t°y v?>'-2-;^:x, 
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.4- [ (5-^ ^n- 2-\::°V v^^/l/) -1- (4- {2- 

^/i^ (::7°ntvv) T5:y] ^h^^^} 7cn:=-/v) - i H-b°y v^v- 2 

• 4- C (5-:J^i3n-2-fc"'Ui^=^/W ^ b=^v'] -1- (4- {2- [^^ 

^/i^ (--r y::^^ tvv) T5:y] rnfdrix} :7a^^/^) - 1 h- 2- 

5 

•4- [ (5-^^X2-2- \i°V v'^/V) ;'<b^v'] -1- (4- {2- 

•4- [ (5-^nt2-2-}^°V i^=^M h^i^l -1- (4- {2- 

y:7"n tvi^ (p^^/i^) ^h^^^^'} ■y=^:=^M - l H- t:°y v'i^- 2 - 

10 ::^>'. 

•4- [ (5-^130-2-^1] v?^/l/) 7< h =3r v-] -1- (4- {2- 

i-^^zm'/u) T^y] rchdeiX} y:x.=./V) - 1 H - 1° ^ v'^^- 2 -:^>'. 

• 4- (4-:7/V;e-n^Vi;?/V;^;35^v') -1- (4- {2- C^^^^/V (y'n 
/V) T^y] •^a.ri/V) _ 1 H-t°y i^^-- 2-:^^-^ 

15 -4- (4 -:7/V::^n-<>'v>/l-;^=3f.<>') -i - (4- {2- [-T yy°i=' tVP- (p< 

.4- C (5-i^t3Ci-2-t°y i^^/l^) yh=^iX] -1- {4- [ (2R) 
-2- (v:?:i^9=-/VT$ y) :/T=ijK=3re/] :7ctri/v} - l H-l:°y v^>'- 2 

20 -4- [ (5-^^71=213-2 — t;°y v^:=^/^) yh=^v^] -1- {4- [ (2S) 
-2- (>^^^/VTS:y) 7'n^°=3rv^] 7^^/!^} - 1 H-fy v^i/- 2 

•4- [ (5-i5'nn-2-t°y v?:^^/^) y b i/] - 1 - 4 - { C ( 3 R) 

- 3 - t°n y yoi^/v) - l H-t:°y 2-;^>'. 

25 -4- C(5-i5't3Ci-2-t°y i^^/l-) yh=^i/] -1- (4- { [ (3R) 

-l-^f yy'ntVV-S-fc'n y v?^/k] ;e-^v'} -^o^c^^/V) -lH-t:°y:^ 
;x- 2 — 
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. 4- [ (5-^V2U-2-^°V v^^yV) ?^ h^-yl - 1 - ( 4 - { [ ( 3 R) 

• 4- [ ( 5 - n P - 2 - t° y >?:=-/l-) 7« b=¥^/] - 1 - (4- { C (3R) 
5 — 1 3-t:°n y v^^yv] y - 1 H- 1° y t^^-- 2 

— 

. 4- [ (5-i5^nn-2-t:°y v^^/V) ^ h^v"] -1- (4- { [ (2R) 

— 2-t°n y v^^/V] ^ h:^^:^} :7a.^/V) - 1 H-t-y 2-::*->'^ 

. 4_ [ (5_^ni=i-2-t''y v'^/W) P«h=3r->] -1- (4- { [ (2S) 

10- — 2 y yz^=^)V) - 1 H- t°y 2-^^^^ 

. 4_ [ (5_^pn-2-t:°y i^^^/l-) 7< h =3f v^] - 1 - ( 4 - { [ ( 2 S ) 

— 1 — f yiT^ci tW- 2-t:°n y v':=^/V] ^h=3ev-} :7^:=^/W -lH-t;°y 

. A- [ (5-i^nn-2-fy V'^-JV) p^b^i/] -1- (4- { [ (2R) 
15 — 1 -xf y^n tVi/- 2-t:°n y v^cr:/!/] p^h^f-iy} y -lH-t°y 

. 4_ [ (5-^i3a-2-t''y ^ b=3ri^] -1- (4- { [ (2R) 

— -^-^y/7n-:f^;\^-2.-\fvi^)-J'=.;V\ :^Y^-y} y =r.=-;v) -lH-t°y 

2 -^^^^ 

20 • 4- C (5-i^ni3-2-t°y v^^/H 7< V^l^'\ -1- (4- { [ (2S) 

. 4_ [ ( 5 - n a - 2 - t:" y 7< h^^^v-] ^1- (4- { [ (2S) 

— 1 -rc^/p— 2-t°n y v^c^-zv] ^ h=3^v/} - 1 H-t:°y v^^-- 
25 2— 

. 4_ [(5-i5rnn-2-t:°y v?^/V) Y^^^'\ -1- (4- {(2R) - 
2- [rc^/v (^^/V) T5:/] 7°n^df.v} -7^=^/^) -IH-fyt^V- 
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. 4- [(5 — ^nn-2-t°y ^b^^riX] -1- (4- {(2S) - 

2- l^=f-^U (^^/V) T^y] ^'n^^^rv-} - 1 H- t° U 

2 

• 4- C(5 — ^t3t2-2-t;°y v'^/V) P« -1- {4- [(2R) - 

• 4- [(5 — ^nn-2-t:°y v^r^/V) y h^i^l -1- {4- [(2S) - 
2- (v?y9^/VT5: /) :/nJi^°=¥v'] - 1 H- 1° P v^^^- 2 

• 4- [(5 — iJ'cia- 2-t°y v'^/t') 7< h^^f-v-] -1- (4- {(2R) - 

10 — 2— 

• 4- C(5 — ^nP-2-t°y i^rri/W 7^ b=3ri/] -1- (4- {(2S) - 

. 4- [ ( 5 — iJ^ n a - 2 - t° y 7« h^^^l -1- (4- {(2R) - 

15 2- [-f y7°i=i tVl/ (y^/V) T5:y] ya^::^jV) -iH-t°y 

• 4- [(5 — iJ^na- 2-t:°y 7< b^^rV] -1- (4- {(2 S) - 

2- [-fy7°t2fcvv (y^/i^) T$y] T^nTK^rix} -iH-t°y 

-^ly— 2 

20' • 4- [(5 — ^nn-2-t°y v^^/l-) y h=¥i-'] -1- {4- [(2R) - 
2- ( 1 - 1" t2 y 7"n;K=¥v^] :7^-/v} _ i h- y v^:/- 2 

. 4- [(5 — i?'nci-2-t:°y ^ h^^iX] -1- {4- [(2S) - 

2- (1 -t'rz y v^cr^/W -y a:.:=.;V\ - 1 H- t° y v^i^- 2 

25 >'s 

• 4- [(5 — i5'na-2-t:°y ^^^/V) b^^i/] -1- {4 - [2- (-fV 

•7't2fcVvr5:y) cnh^^^v-] yz^:=.M - i h- t°y 2 

• 4- [(5— ^nn-2-t:°y v'-/!/) p( h^->] -1- (4- {2- [(2 
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• 4- [(5-^ t3 t3 - 2 - 1:° y v'^/l^) P« h=3fi/] -1- (4- {2- [(2 
S) ■-2-:/9^/l^r ^ y] 3^f=^v^} :7aicz/v) - 1 H-t:°y 2-^>'^ 
•4- [(5-^t=iia-2-t°y v?:=^/V) ^ h =3rv^] - 1 - { 4 - C 2 - 

5 n^i/^/V-r 5: y ) oib^f-i/] - 1 H- t-y i^^-- 2-:^V. 

• 4- C(5-^inn-2-t:°y v=^^/V) 7< h^^^l -1- {4- [3- (v?^ 

^/vr5:y) :7'i3 7K=3rv'] :7::c:=^/v} - i h- t°y v'^-- 2 

.4- [ (5-^r=tn-2-fc°y ^^^/V) -1- (4- {3- [7« 

^/V (^nfcVl-) r^y] :7'n>!}N°=3f-^>} :7cnr:i/0 - lH-t°y v;^^-2-:^ 

10 ^'o 

AM- 

. 4— <>'V'/V:^=3ri/- 1 - {4- [2- (v^^^/VT5:y) ^b:^^^^] :7::c 

^/H - 1 H- fy i^i^- 
15 . 4 -^>'v^/^;^^v'- 1 - {4- [2- (v^^^^/WT^y) ^h^v-] 
-lH-t°y v':/-2-^>'> 

. 1- {4- [2- (i;?ai^/pr 5 / ) :7mc:^/H -4- (4-:7 

- 1 H-t°y v?^'- 2-:^^^s 
•4- (4 — l— {4- [2- (i^^^/VT5:y 

20 ) ^h^iy:\ -y^^^^M - 1 H-t:°y 5 v^:/- 2 

. 4_ [ (5_^nci-2-fc°y v':^^/^) y h v-] - 1 - { 4 - [ 2 - (v' 

y^/VT^y) rr^b^s^iy] voL^M -iH-t°y i^:/-2-;^^. 
.4_ [ (5_^t3ci-2-t:°y ^J^:=-fV) y h =3^ V] - 1 - { 4 - [ 2 - (v' 

:x.^)VT%J) rizb^Bf-v'] :7rc::^/P} - 1 H - t" y i^^^- 2 
25 • 4- [ (5-^i=tci-2-t°y t^^/V) y b^i/] -1- (4- {2- 

^yv (y^^^/i') x^y] :7aic=:/i-) - 1 H- 1" y e;?^- 2 

•4- [ (5-i5^nn-2-fc:°y v':::-/^) 7<b=3^V] -1- (4- {2- 

y:/iiit:Vi- (y^/v) T5:y] ^h^e/} :7::c^/k) - i H-fc°y v'i^- 2 - 
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. 4- (4 — :7yv:^iii-<>'v^/V:^^v') -1- (4- {2- [-T y :7°n tVW ( 
^^/V) T5:y] a::h=3rv^} -y ^=^;V) - 1 H- y v^^-- 2 

• 4- [(5— i?'nn-2-fc:''y v^::^/l-) p< h=35.e/] -1- {4- [2- (-fy 
5 :7°ntVVT5y) cnb^v/] :7^rz7V} - i h- i^^-- 2 

• 4- [(5 — ^ C2 13- 2 v^^/V) y h=^-^] -1- (4- {2- [(2 
R) - 2-:7^5^/WT^y] ^b^^rv-} :7^c:^/k) - 1 H-fc-y v'^- 2-;^^. 

• 4- [(5-i^nn-2-t°y ^^^=^71^) y -1- (4- {2- [(2 
S) - 2-'^^^/l-T5 y] :y::cc=^7V') - 1 H- fc" y i^i^- 2 

10 

• 4- [(5 — y n n- 2 -t°y v?:=^/^) y h=¥v^] -1- {4- [2- (v^y 
n^>'^/PT5:y) :3^h=^iy] - 1 H-fc:°y v^i^- 2 -:^>'o 

BM : 

. 4-^>'^;?7k:^d{->y- 1 - (4- { [ (2S) - 1 - y ^/U— 2 - t°n y 
15 ^;V] y b^S/} ^::c:=i7V) - 1 H- t° y 2 

■ • 4- [ (5-yna-2-t°y t;?^/^) y h^v^] -1- {4- [ (2R) 

-2- (i;?ai^/v-T^ y) -yoici^/v} - i h- fy i;*:/- 2-:^ 

• 4- [ (5-ync3-2-t°y v^:=^/^) y b^v/] -1- {4- [ (2S) 
20 -2- (i;?^^/PT^y) ^-n/K^^rv-] :ya.:=-/l'} - 1 H-t°y v^>'-2-:^ 

• 4- C (5-y nn-2-t°y v^^/V) y b:^^/] -l- (4- { C (2S 
) - 1 y tVl^- 2-fc''n y i>c=^yV-3 yb^i^} :7:rc=^/V) -lH-t° 

y v':/- 2 — 

25 .4-[(5-yniii-2-fc''y y b^^/] - 1 - (4- { [ (2 S 

) - 1 -y ^/v- 2 -fn y i;?::^/^] y b=3e>y} :7cn::^/v) -iH-t'yv^i/ 

- 2— 

• 4- [ (5 -y cii3-2-fc:°y i^c^:-/^) y h^^^^^] -1- (4- { C (2S 
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) - 1 -^^/ix- 2 - t°n y ■v'^/l^] ^ h^^^} -7^=-;^) -lH-t:°yv'>' 
— 2-^>'^ 

• 4- [(5-i5^nn-2-t:°y 7< h=¥v^] -1- {4- [(2R) - 
2- (i^T^^/l^T^y) -fn-^-^^y-X :7:r.=^/V} - lH-t°y v?^'- 2 

5 .4- [(5 - i^nn - 2-fc:*'y i^::^/!-) ^ b=3r^/] -1- {4- C(2S) - 
2- (v^7<^/l/T ^ y) ^"PTK^^i/] ^=^=.M - 1 H- t°y ^^>'- 2 

• 4- [(5-iJ^nn-2-t:°y p< h=^v^] -1- {4- [(2R) - 
2- (1 y i;':^:/^) ^t3;iK=3f^X] - 1 H - t" y v?^- 2 

10 -4- [(5-i^nn-2-t::°y S^rr^/V) 7«b=3fv/] -1- {4- [(2S) - 
2- (1 -t:°a y v^^/l-) :7".tJ^=¥i>'] :7 - 1 U- V i^^"- 2 -:t 

CM : 

' 4-^iyz^/u:^^-y-i- {4- [2- ( 1 -fa y :7 

15 in::^7V} - 1 H- l::°y v'^'- 2 

.4- i4-yjU:t'Pi^l^i^y\^:t^-^) -1- {4- [2- ( 1 - 1° a y 
/V) a-h:3f.^/] - 1 H - y "j^^-- 2 

• 4- [ (5-i57t3n-2- t°y v'^/V) P< -1- {4- [2- (1 

-t:°pyv5^/^) azh:3f.i/] 3^-/1^} _ i h- t°y i^-- 2 -:^>'s 

20 • 4- [ (E) -2- (4- :7/P^n:7^^/V) f'^/V] -1- {4- [2- 
(1 -fc:°n y rcbd^i^x] ^az=:^M - 1 H- t:° y v'^'- 2 

• 4- [ (E) -2--7:^=-J\^}i^=-/l-l -1- {4- [2- (l-t'ny^^cn 
/l^) ji^hdriy] :7nir:^/V} - lH-t°y v>:/-2-;e-i/. 

• 4- (4 t=z n^Vv'/l/j^^v/) -1- {4- [2- ( 1 - h:° n y v>::^7P 
25 ) :3ihdf-<x] -7:^,^/^} - 1 M- V 2 -:t>'. 

•4- (4-7/^:^P-<:/i^/l-:e-=¥i/) -1- {4- [2- (l-fc°nyv?^ 
/V) j^hdrv'] — 1 H-t-y 5 i^^- 2 

• 4- [ (5-i?'nP-2 - t°y ^ h=3f-iy] - l- (4- { [ (3R 
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) -1 f y^°D tVl/- 3 -t°l=z y -7 -IH— 

' 4- [ (5-^00-2-^^ p<b=3f-v/] -1- (4- { [ (3R 

) - 1 -jL^/v- 3 - y v?:=:/V] -^^-y) -^^^/V) -lH-t°yv?>-- 

•4- [(5-^na-2-t°y p< h^i/] -1- (4- {[(3R) - 

1 ^/l/- 3 - y v^^/l^] :7^=-/U) - l H- t:°y v^V- 2 - 

^fcs (1-3) 



10 



Rx\ R2^ Xss Xe^ Xys Y^s 

— (1-3) •V^^ti^it-^mtVXi^. F!j;tfTOT(^%(^^^ 

15 ^tfP^tbSo 

. 4-^:/v'/l';^=^v'- 1 - {4- [2- (1 -:^=¥v' K-v't^^^^^I^T^ y) 
^b^v-] - 1 H- t:°y i^i^- 2 

. 4— <^^e^/V;r=3f->>'- 1 - (4- { C (2S) 
-2-t°n y v'^/l^] ;^ h^^v-} :7ai:=:/V) - 1 H- t° y v?>-- 2 
20 • 4--<^^v^/^;r=^i^- 1 - {4- [2- (1 -;^=3ri/K-i^:^^/^T^ y) 
3ih:3riX] -y^^^/V} - 1 H- t:°y v':/- 2-:^>', 

. 4 -^Vv'/W;r=3r iy- 1 - { 4 - [ 2 - (1 -:t-=3f--^ K- 1 - t:°n y ^^r^/i^ 
) rchdpix] :7^=/V} - IH— t:°y i>>'-2— 
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.4- (4—y/\^^^^:yi^/i^^^i^) —1— {4— [2— 

• 1- {4- [2- ( 1 -:^=3f.i/ p_e;?n:^/VT5 y) ccb^iX] :7m:=^yl/} 
-4- (4 -:7/V';t-n^>'v?/^::e-drv/) — 1 H- 1:° P i^^^- 2 

5 .4_[(5_^T3n-2-t°y i:^::^7V:> ^ h^i^l -1- {4- [2- (1 

— r^^^rv- K- 1 - t°n y >^^/V) a^b^riy] ^^cn/i/} _ 1 h— t° U v^:/- 2 

• 4— C (E) —2- (4 — :7yl^::rn •:7^c:^/V) —1— {4— [2 — 
(1 -;e-=3riy K- 1 y :x h^i^l y =r,:^/V} -IH-fyv^V 

10 

• 4- [ (E) - 2 - 3z tf —1- {4- [2- (1 v- K- 
1 -fn y i^^c^/k) Jih^^fix] yaL:^;V} - 1 H-l::°y v?^— 2 -^i/. 

. 4- (4 -i^ n n^^v?/V':;fdf-iy) - 1— {4- [2- (1— :^^:yK— 1 

- t:°n y s;?::^/^) :7c.^::^/l'} — 1 H- 1° y i^^^- 2 -^^-^-^ 

15 -4— {A—yjV^ti^>'iy;V^^-y) —1— {4— [2— (1— :#^v'K — 
l - n y :7^^/V} - 1H-I::°y 3: v'i/- 2-;^->'. 
.4- {A-y/\^:^x2^iyi:^;vir^^y) —1- {4- [2- (i-;e-=¥v^K- 

^J:x.=f-jVT ^ / ) :3^h=3rv/] — 1 H- f y ^ v?^'- 2 

• 4- [ (5 n P- 2 -t°y v^:=^/l/) p< h^v^] -1- {4- [2- (1 
20 -;e-=3rv' K-^^7«^/^T5 /) cnh=3r>-:] yaL=^;V] - 1 H- t° y v^^- 2 - 

• 4- [ (5-:i7nn-2-fc°y -1- {4- [2- (l 
-::*-=3f:y K-i^::i^^/Vr 5: y) "7 c:^/!^} ' - 1 H - If y v^^/- 2 - 

25 • 4- [ (5-i>nP-2-t:°y v^^/V) ^ V^^l -1- (4- {2- [1 

2 

• 4- [ (5 n n- 2 - fy t^^/V-) ^ h -1- (4- {2- [1 
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-^^iyV-4yy^^°^^ (t^^/V) T^y] a::h=3{-iy} :7 =c:=-M -IH- 
.4- (4 -^^yv:^^^^::^/^:^^^^^) —1- (4— {2- [ 1 -;*-=3r-> K- 
5 — 

• 4- [ (5-y Pn-2-t°y v'^^/V) y h^i^l -1- {4- [ (2R) 
-2- (1 -;^=35^v'K-v'^9^/l^T5/) :7°l=r7K^i/] 7^.^^/^} -IH-f 
y 2-:^>'> 

• 4- [ (5-^nn-2-t°y i^::^/^) ^h^i/] -1- {4- [ (2S) 

10 -2- (1 -;e-^v'K-v'^^/vr ^ /) T'n/jfdrv/] :7^::^/v} -IH-f 
y >?i/- 2 

• 4- [ (5-i^nn-2-l::°y v^^/l-) yh^^v'] -1- (4- { [ (3R 
) - 1 — K- 1 --f tVV- 3 — y v^::^/^] :^=¥ix} :7ai^7^ 

) -iH-fy ^^^^-2-^:/^ 

15 -4- [ (5-ynn-2-t°y ^b^^^] -1- (4- { [ (3R 
) - 1 -:^df->:y K- 1 -^9^/1^- 3 y v^^/l^] -^rc^/l^) — 1 
H-t°y s^:/-2-;^>'^ 

• 4- [ (5-i5^nTn-2-t:°y v^^/l-) ^ h=¥v'] -1- (4- { [ (3R 
) _ 1 K- 1 -y ^/l — 3 - t° C3 y ^^Sf--^} :7 — 1 

20 H-fy v?^/-2-:^i/. 

• 4- [ (5-ynn-2-t°y i^^/^) ^b^^v-] -1- (4- { [ (2S 

) - 1 -:^=3f-i/ K- 1 — f y fcvv- 2 — y y h^^iy} :7ai:=^ 

/l^) - 1 H-t:°y i^>'-2-::e-i/. 

.4 - [ (5-ynn-2-t°y v^^;V) yh^^v-] -1- (4- { C (2S 

25 ) - 1 K- 1 -y ^/i^- 2 y iyc=:-/i-] y h=3f->} - 

1 H-t:°y v?:x- 2-:^^^. 

• 4- [ (5-:J7nn-2-t°y ^^^^^/V) yh=3r>y] -1- (4- { [ (2S 
) - 1 — re-^v- K- 1 2 -t:°t:2 y v'^^/V] yh^^e^/} P'ai^/l^) - 
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1 H- t°y v^^- 2 -:^>'. 

• 4- li5-^r2U-2-ifV p« -1- {4- [(2R) - 
5 .4- l(5-i!^wi-2-t°V^:^=-/^) 7« b=3ri^] -1- {4- [(2S) - 

• 4- [(5-^nn-2-t''y P« b^^fiX] -1- {4- [(2R) - 
2- (1 -;e-=3riy K- 1 y i^^/V) :7'n/iN°=3f-->-] ya^:=.M -lH-t:° 

10 y v'^'- 2 

• 4- [(5 nn - 2- t°y v^^yl/) 7^ b^-^] - 1 - {4 - [(2 S) - 
2- (1 -;e-=3f-i>' K- 1 -H'ci y ^nz-K^^^v^] :7^^/v} -lH-t° 
y i^'^-- 2 -^^-o 

§^ (Dit^m (Dm:W&\-t :Lfhh \^ WM. $ tb § t> (Z) -e j^ce V ^o 

-m^ (II) 

T T (II) 

X2^NH 
20 [^f. 

D^^^^ (a) Xtt (b) 
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10 



y.f^^l^^, -0-. -NR 



p 



s -so— Xf*-S Oo-^*b. 



Ygf^^l^-g^, -0-. -NR^-. -S-. -SO— Xfi-SO^-Sr^b. 

T^$n5^b-^#ix(«co±i:^— (III) 



' II 



(ill) 



TV^-C^>J;V^7«^>'»X(^S^j!^^^^^L. mu. X4. X5, x6:S:tJ«x7(D5 

El (HOaB-^Xf* (R3) sSn-S^^b. 

R 3 C 1 ~ C 8 

-e^^tb6'ft:^i|^xa^o±i:i^j;5:$ii:§r ^(cj; 19. — ^^s: ( i v) 
T T (IV) 
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D^. X4. X5. xg, X7. 2i'itut^(DM:^^^-f'^:i 

_hiB-l^^ (IV) x^7jk^t}.^ih^m^^m^XD^-A^^ (b) -e^^iTb^K-e 
h^it^m. irf^t)^. (iv-b) 

P-l T I (IV-b) 

Xi. X2^ X4, X5. X6^ P 1 ^t>* P 2 f^ttllEO^ ft ^^"T 5 ] 

-xYix (V) 

10 

Ar^ y i:S.TJ^y 2«tfrl5(?3^*Sr^-r5] 
X7r^^fi^it-^mtK]^^-^^^^t\z.i:K) . _hl5— (IV) -e^^ti.S'fti 

15 -a-it^idjoV^-CD^^aSfffc^ (c) 



Ar^ y i:Rt»2{«l3(D:t*^^-t"S] 

^^n^^-cfeS'ft^^ti^ fiPtJs — «^ (iv-c) 

(IV-c) 



20 
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Ar^^ Yi^ Xg^ x y^^LlD^P 2^^t&tBC0:^^^^ 



J' ^LP ^N*^ 
I 

RiP 



(VI) 



T V ^ T ^> J; V T ^ W b . 

\^^x%x\^^m^m-^mmmmmm^mmvxhx\^^i ■ 



(VII) 
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D^. xi. X4, xg, X7, Zi\ L\ Ri'':S.U^R2''{* 

1) 



J. Zi^. Zg^. L^fl. tf'm(DmM^^L-. 
•V7r^^ti^^t^^xn^(Dm.tRm^-^^:itli:i^V s (VI I -1) 



D^. Xi. X2. X4. xg. Xes Zl^ Z2P:Slt>^L''tttulBc^«B*^ 

—1^^ (VI I-l) T:-^$nS{t:'^t)Xf*^®i^tt> Gi;^S7X^^-efcS# 

^ia^pjfmK^vm7mm^mmmi^mm\^f^'^. (v i - 2) 



(VI-1) 




(VII-1) 



HN 



(VI-2) 
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'c^^fh^ih^mxn^<Dm.tR}^^^^^^ti^^^. (yi d -e^ 

5 — (VII) -e^$tb5'fb^^^{^*3V^TRl•':SL■C^R2''^5|lI— ^5U< 
1-3) 

Q^/RaP (VI-3) 

10 Rg^'f^tfjtfic^^^^^l'N 

^ (VI I) •x:7r^^n^<\:^^t-r^:it^^-^^^^o 
15 (VI I) -e^$tu6'^E'a^^^(-*5V^•l:DP:^S^ (b) x-Tjk^ti^m-vh 

-r/=et?t>s — (VI I-b) 

iT ""p (Vll-b) 

P,, X6> Zl^ Z2\ L\ R.'RX^-R^^lt. 

20 tufB(OS9*^^i"S] 

X-^^tl^it^mtRm:^'^^:itK^V . — (VI I-c) 
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\\ 1 (Vll-C) 

Ar^, Yi, y 2^ x^. X4, Xg, Xg^ X7. Z^^ Zg^ L\ 

— (VI I) -e^$tL:5{k-^#;}^*5V^TDP^S^ (a) T^^rbSS-Cfc 
?>t^^ -tt^ioh. (VI I -a) 



^ ""i^ „ „ » „ (Vll-a) 



Ar^^ yi^ y2^ y3^ Xj^ Xgs X4^ Xg^ Xg, Xy^ Zj^^^ Zg^s L"^ 

mm<Dmm—^^^ d) j-^-a-^tLS— iis:^ (i-d 

H 7 (1-1) 

Rjs R2> Xi> XgN Xgs Xg^ Y^^ Yg^ Ygs L> Zi^ Z2> 
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^ ( I - 1 ) x-^^n^^t^m(Dm^mx-h^o 

3, 4— v?^ f^v/^i/v^/VK. o — h n^;Xv^/^K, p — c:^ h n-^^'v'/V 

/I- v- y t e r t - y^/Vv^y ^yl^-^ y /^S^cOfSJ^^T/V^/i^^^ y ^l^K ; 
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T-fe^^/i^K. ^i/yV/l/^s t e r t —y" h^^^y^^^/^^^ hi) p^^/Vi/ 
5 e r t -y^^/V-S^cof&^T/V-^^f^/vS ; hV ^ ^/^i-- P /V*. t e r t 

2, 3 h^v^^^v^/V'^, o -r:^ h ri^^^i/yV^^ p--bt3^^' 

10 v^/V^, f y ^/V^^cDT-^/l^^/^S ; Tir^/V^^cDT-^/vS 

h y ^yi^s, h y 7< '^^/i^ix y h^^^p^ ^^/v^. t e r t ^/l- 

15 ^th^h<7:>'Ci'it^< . :7°nt:VvS, -fy^nf 

/VS, t e r t -:7'^/l/^^(D'|£?^r/P=¥/^^ ; 2 , 2 , 2 — h y n 

25 — (II) XTf^^tl^^t^mt—^^ (3 11) X^^tl^ih^!>^t(D 

Rmi-±. iim> ^h^m (II) i^/vici^b-r. 'fh^^ (III) ^0. 5^ 
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10 m-fe^y^i.. Tkm'fb^ b y -^i^s. TK^'fli;^; y t^A, y :/^;^7 y r> a^^m^:^ 

f^^cT)^^*?*. am. — is:^ (II) x^^^^w^-^mi'^Mz.nx^x^ 

15 ^^-f\:ino :itmi-~^\^<. m^mih^^t^^x^t.. (0) . m. 

im ii) . mm a d . n) . ^im ( 1 1 ) > h ^^m n) s 
3 ^^m (IDs mm n) . mm ( 1 1 ) > w^mm ( 1 1 ) . m ( i 

20 -So 

^^M'fb-^^fJDf^ffl**. MS. — (II) XT^^ti^it^mi^Mc 
2' -if;^:^:7^:=:/V/is;5<.:7^ y) -i, i' - if-^:7^/v#^^£ffi-r^ ^ ^ 
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10 ^ So 

(iv-b) ■v7jk:^th^i\^-^m^hi^m^F :^^m^i^xnhn^mm 
7i<Mmi^h\^<\-i^(Dm.xi'tm7Km&^m.m^i^^^ \^f:i^h^mt—^^ (v) 
x-^^ti^^h^mtcDRit^it. — (IV- b) XT^^ti^it^m^'' 

15 mmi^M^i^f^'it^^i'^M^ni^x. it^m (v:) ^0. 5^7W£\,^\^m 
pj^/K 0^ b< 0 . 5 ~ 2 ^/i^m^^xn 5 - i So 

■7°i^:/. n— ^^^irV, h/lxor^/^ ^v'l/ v?m^/Vrn^x/K 
Ki^^t^i^f*. -2 0°C~2 0 0^. $f^b< {*0°C~1 0 o°coi5is 

p^^sjg^ 1:^(9, mn. s^^fti^ccv^b 1 4 era. ^?^b<fi3o 

25 ^W/cev^b2 0P^@Si:-rs^^;OS^'^So 

— (IV-b) -C'^^tLS'fk^i^^^b^ft^SP 

7j<:mS^^> b < }*^c^*i:x«^7XmS«rm*^-^l^ b^cfb^i^^-j^^ (V) 
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1' - (Ty^v?;^7/V7jt^^yv) tf;;^ (-^^^/^T5 F) . 1, 1' - (Ty'v^;&/V 
it^^;V) y Ks 1 . 1 ' - (T y~ v^:;(7 ;Vi;t^=:.}V) n jJk y K^;5S^tf 

fetL. ^^y Wk-^i^-J; LTfl. h y :7::.^/v;r}^^:7^>', hy hy 

mryvii^^i^wity mn. (iv-b) -e 

±gl-=E-/^Jc:^bT. ^^/^;'cCV^baiflJ^/K ^*L< 1~1 0^/^,h-r-5r 

(IV-b) T?^$tL5{k^t)^^t.f*fKPi^|^5feLT#fe.;h.5M 

4->^y ^/PT^ y t°y -t" hy:/9^/^T^^^!^A:yn y K^ct^t 

5: i^m ; hv ^j^. mm:^ y i> a, ^hv ^j^t--:/h^i^h\ ;^ y. 

i>.t-y'>:¥i>'K^cD:fa4gS;^My^!^i». h y C^A. ^m:^V ^ 

jjc^'fiiy ^r^i:,^ /K^'fb-:^ b y yK^-ft:;^ y r>i^, ^st?^^-:^- h y 
A. >^^-^hyi>i^. ^m:^v^j^^ iKm-^^^^j^. ykmit.-rhv 7km 

^m.m<Di^mmt.^ m'^. civ-b) x-m^fi^i\:,^mt^h^m& 
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Rft^mTi^. mn(Dmm^n^\ (iv-a) -e^^tbS-fb-^i^jcDm 

5 — 1« (I V) -e^$nS'fb-^i^:*^b#'^SP2^i^*l-T#fe>ttSSit7ic^ 
b< (i^(^i^Xf«7kmS^M*(^^mbfc{li^i|^^-il^sS: (V I ) 
Xfi— (VI-1) -^'^^tl^it'h^t(DR}t^i:X^ tu^iZli Ufc—iig^ (IV 

10 ^^t(DR}Ji:^tmm<Dm^Txn^ ^tt^x"^. — (vi d x^^n^ 

— (VI i-i) x^^ti^it^mh\^<i-±^(Dm.jLnG^7b^7Km^x:h 
^m^Knmmiic^v^7i<mm^mm\^^mvfc^h^mt-'^^ (v i - 2) 

-e^^nS'fti^^J^^^Si^;:?*^ mn. (VI l-l) -e:^$:Jx5'fti-^i^ 

15 U< {*^<^±i:Xf*Gi^S7X^X-efeS:^^(*BlfM{-J: ^9 t^Tk^S^r^St- 
^mbfc'fb'^i^l^/^t-^^bT. 'fli'^i^ (VI -2) ^0. 

20 nn/jN/l^i^, r=iucr.^-^^ m^it^^^ n-^-:f<^>. n— ^^f-^. ^ 

r-feh^hP/K N, N-i>y ^/v-;!j^/i^Ar-^ H\ N-y^/H::°n]; 
25 ai^s - 2 0 °C~ 2 0 0 °C. ^ U < 0 °C~ 10 0 °C(7)t511I 

rt;5S5g^-efet)> sji&B#r^fi> 5^w^^cfiv^bl 4 era. $f^L<{*30 
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mi-hv^M^. ^m:^v^j>^. 7X*^by^!>iN. ykm^tir-hv T^m^t:^ 
mm.m(DmmAit. mn. —m^ (v i i - d -e^^tt^-fb-g^^^j l < 

10 

— (VI I-l) tr^^tL^'ft^'^^tj b< J*^(D±^X«Gi^S7X^£-efe 
^5M7n^iJcD^£ffl*(*. oi^s -i^^ (VI I-l) -T?^$ti.5{b^tit) V< 
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^m(^^fflSf*s (VI I-l) T'^$tu5'fb'^i^^iU<f*-€: 

5 fcili-^^/ 1 =^Mz.t^ bX. 0 . 5 =^)Vfi:\ N LiiiiJ^/V'> 0:^ L.<f^l~10^ 
(VI I-l) -e^^tb5'fb'^#lX}i-?:0:^^S7j<^^^'^;^-t-S#'^ 

^y^;vyt;^^^\y^Y, 1.1'- (Ty'>?:*/i^^'=-/v) tf>^ (:;?p<^/vr^ K) . 

15 1. 1' - (Ty'v';^/v4^~^/v)-^t°-<y -J^ H\ 1.1'- {Ty^'y-^;vif^:=-)V) 

/j>;^:7^>'. b y b y /v:^^;^:7^ b y hy-y^/v*:;^ 

%%Ty^\\:.'^mmj-'MW)^^\\:.^m(Dm.nmt^ mn. —m^ (vi i-d 
SJ^;:;^T=^^ aSf^^saa^mv —mj^ (vi i) -e^$;rb;5'fb#i^(^li.i^ 

25 ?'cCo-Ci^-/ce< ^ -h loidSyX^j^^Tj^fc^^b-^f^X^^coifei:— ilS^ (v i - 3) 
-T?^$tt^'fb^i^xf«c9ii:^(D^iSfi^ — (VII) 
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^-t?$>5'f!^^J|^Xtt^(Z)iil^/vjc:^b-r, it-^m (VI -3) ^0. 

5 mn/jN/l/A, v?iJ^narci5?>-, IZg:^'fbM^^ n-^-7"i5^i/> n-^=¥f-i/s ^ 
^^if^/, h/Vrc^/^ drv/l^:/, ^:;?rc^yp-:ii— X/K h7 t :7^>', 1, 

10 Rjt^umn. m^s - 2 0 °c~ 2 0 0 °c. 0^ b < 0 °c~ 10 0 °c(Dmm 
-is^ (VI -3) x-^^ti^<\:,^mmmm^^\.x\^^^m^iM^ Rjt^ 

mm.m(Dmmm^. mn. —^^^ (vi d •Tr^$tT.S'fii^#)te:*5v>TRiP 

■^COigl ^/H^^bT^ 0. 5^/V/^V^bil|l!l^/K 0^b< {*1~2^/^^ 

— 1« (VI -3) x^^ti^^t^m-^^:^y^^=^7U&^-t^-f-^m^ia-±. 
25 si^'^^y^e^A, 7X*'fb^!^7^•:^ h y -^i^^ 7K*'fb^^J'*;;& y !>^> Tk^'fb^ 
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5 f^al5^^0(7)'fM*«. MS-^ — (VI I) -e^^ttS'fb'^i^t-rJSV^TRi 
%f^^ ±|B^;;Sf«(^#^ETXfi:##^^Tf3:^T5 ^ t ^^i: bTfi. 

l«(^'f£ffl«4s M^. — (VII) -e^^tb6'fI::^i^^^:^3V^•rRl''S. 
(?)itl^/i-f3:^bT. 0. 5^yv/.ev^baiPJ^/v. 0^ b< l~l o^/i^^ 

— I^S: (V I - 3) X-9jk:^ti:6^t^mJli-i^(Dm^7Km^^^^ir^m^i^ 

20 1 ' - (T y^i^;^7/k7K=/v) v^T ^ K^cDT y^-fb^f^ ; b y T y "7 ^ 

25 J!j^>iyv"-hs 1. 1' - (Ty^i:^;^/w#^/v) t"';^ (v?p<^/^r^ K) ^ is 
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mTy^^h^mR-(y^mv :y'ih^!^(Dmmm^. mn. (vi-s) -e 

— (VII) -x:7]^^n^ih^m(Dr>^i)'^^(h) T^^^tL^X^^fe^m-^s 

T^j:t^'ib. (VI i-b) -v^^th^it^mx-h^t^, ^m&Pi^^^ 

ih^mt—m^ (V) T*^$ns^b^i^^cDS^&f*. mn. tux&bfc— (i 
10 v-b) x^^th^ih^m^^hmu&F ^^^^^vxnhtl^mm7kmm^-hl^ 
<it^(Dm.xmM7mm^Bmm^mm\^rci\:^s^t~^^ (v) T^^^t^s 

Yli^i^f^SJSi^lii^f^^frT-efTd r i^s-et. (VI i-c) 

15 irf^i^-h. (VI I -a) x^^th^^t^mx^^ t^. ttit^m^n 
^^xno^LtKi^v)^ — (i-i) ^;6s-e#So 

l^^^cDW-^— 15:^ (i-i) o-fb^ii^o^^tt^icj; 

20 ^M/c^S^S^ X'B.WM.(D-jj'-(^ [Protective Groups 

in Organic Synthesis, T. W. Greene, Joh 
n Wiley & Sons (1 9 8 1 
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(VIII) 



H 



H2N" 1^ 



(VIII) 



Xf o 



Xg^ 

5 -c^:^ti^^h^mxi-t^(Dm.^j>.=tynj>,mtR!^s:^^, —m^ dx) 



Br 



Br 



(IX) 



Br 



(X) 



10 



Xg^ 

-e^^tb2)'fk-a'ife^ ^v^-e^ (v-a) 
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5 



•V?jk^ih^ih'^mXit^(Dm.tRliL^^^. —m^ (XI) 

Br 



^-^^--xs 



Ar^ X4. X5. X6^ X7. Yi. y2^t)^P2fitrriaco#^^#i-5] 

I) 

^N''''^''''--X5 

^-xf^O-^^ 

10 

Ar^, X4. Xg, xgs X7, yi. y 2:RI^P af^tulBCO^^^^-f-S] 

FJfat-J;i9^7j<mS^MS{c^mbfc#. — il^^ (VI) "X?^ 
15 $ti.-5'fb^#)X{*-^0:^i:MJ^?$-li:> — (XIII) 
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ArP 



N — rr -xs 



(Xlll) 



LP '^N-^ 
I 



10 



Ar"^^ Xg^ XgN y2> Ri^x Ra^^ Zi^S-t^'Za^ 

— IS:^ (XII) -e^$;iT.s^b^#)^^rof^fiSP2^1^5feLT#btb6»7K 

-1) x-^^n^<[i^mxi'i^(Dm.tR}t^^'^^:^tK^'o. (xi i 
i-i) 



ArP y2 




(XI 1 1-1) 



1 



^ 4 N ^5 

—1^^ (XI I i-i) x'7jk^ti^it^my,n^(Dm-t. G^7!)^ykmmx^^ 

m^ia-iWfm{<ix'om7km^^mm\<i^^i^rc^iM. (v i - 2) t?^ 

— i^xs: (XI I I) x^^ti^^h'B-mii<i^^^xR^''Rxj^K2''^^^~h\^<i-i 



Xe. X7. y2> Av\ Gi. Zi\ Zg'^^tJ^LPfitutBcD 



15 



20 
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(XI I I) X-^^ti?)^t-^m-A>h^m^^^^-i-^:iti:ixy) . :^ 

5 m^(Dwm—^^K'^^^ti?>~^^ (1-2) 




(1-2) 



Ri 



Ar. X4. Xg. Xe, X7, Yi, Y2> Ris Rax L> Z i:S:'a«Z 2 f^tufBCQ 

■Xh^m^(Dih^ms -r^^^^s ±IB-j^^ (1-2) -e:^$:n.6{ii-a-i^oM 

15 ArilT'a A^<^— l^jS: (VI I I) X^-^th:^it'^mt(D^}t\'t^ 

n^/ja A^l ^/IxJC^bT, — (VIII) T?:^$tb§'fb'a-%^0. 5^ 
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h y mm-^ y ^m-fe^x'^A, TK^-fb^ h y i^mih:^ v 

5 >^7i.#(D^aii:K^^^ffl-t-5^^^5-c^, ^fc. LTf^s ^Jx.(€. S^^s 

mm. y :/^^co-7°n b:/^, — ii:'fbMi'a\ mmt^^^^. hy:7/p^n 

10 ^So 

ii^s 0 °C~ 3 0 0 °C. b < 2 0 ''C~ 2 0 0 "COtSfflF^ 

K/^?^T^. am(^^^a^tTV\ — iia^ (ix) -e^^ttS'fb^i^cDfeifc 

25 *fc. _h|BS;S:(«cD#^Tf-tf 5 ^ <^:^s^?^ b< ^ f«<J= LTf*. 
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jiSs (IX) l^M^n\^Xs 0. 0 1^7Vfi:\^ 

5 SJS^?^itJ*. 0'C~3 0 0°C. #^ b< «2 0'C~2 0 CCOtSiai^ 

— (X) Xfr^-^n^ih^mt—^^ (V-a) -tr^^tL^'fli'g^Jl^^cT)^ 

j^i^f^s tffiEUf^— l^ss: (iv-b) -e^$ti.S'fli'^^j5^?>^*®SPi^!^*b-c 

t—^^ (V) -e^$;^S>fh-^t»^<?5^J^&(^I^s — (IV-b) X^-^fb 

#<^^#T-e=fT5 r — (XI) -e^$^^te^%;Sr#5 r ^ 

U< f*^0*feXf^^7Km^^MS(;i^mUfc^b^t)^— il^^ (V I ) 
■X^-^fh:^i\:.^mt(D^m\^s StjJzSUfc— (IV-b) -e^^tL^'fb-^fe 

25 ^mjmm\^M-^\^fz.i\:.-^mt--iR^ (v) T?^^tbS'fb^ti^oHJ*:<J:iwiiift(7) 

^#T-e^T5 — (XIII) X7^-^f\.^i\:.^mt-r^:itt^ 
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(vi-i) x^^ti^^t^^x^-i^(Dm.t(DR!^.it. mmvfc-^^ (IV 
-b) x^^ti^it^m^^hi^m^p i^m^i^xnhti^mmykm&w^h 
n-^(Dm.xitm7km&^m.mm^^m\.rc^h^mt—^^ (v) x^jk^ti^^^t 
■^m t (D^m t mWi(D^wrx"iT 5 ^ ^ ;e>s-e^ . —m.^ (x i i i - 1 ) 

(XI I I-l) X7r^^th:6i\:,^m-hV<\^^<DmjL\-tG^i^^7m.mx 

^^^'^\atmm\^^^m7m.m^mmmz.^^\^tii\i-^mt~^^ (v i - 

2) x^-^n^it-^mx\-i^<Dm.t(DB.j^.},'i.. m^(D—m.'^ (vi i-d x 

x^mnmi:imW:i^fc^t^!^t~^^^ (vi-2) x7ik;^th^it^i^t(DR}t^ 
^mm(D^i^Txn^ ^t-^^x^. (xi i d X7^^^^m.±^m^ 

m^:it^^x^^o 

(XIII) X^:^ti^it^m^:io\,^XR^^RXfKz''^m—h\^<i^ 

mt^<^x{p-f£< i-:>i)'^7kmm^x^^^[:.^mxn^<Dm.t—m^ (v i - 

3) x^^n^4h^mxi'i^(Dm.i>\^<i-imm7mt(DRitsit^ m7&(D—m^ 
(VII) x^^n^^h^mic^\^^xR^''RxfR2^7!)m—hi.<nm^£^x{i> 

ti^i-^-^^7Kmm^x:h^ih^mxi'i^<Dm.t—m^ (vi-3) x^^ 

(XI I I) Xyj<^tl^it^m^:}S\,^XR^^RXJ^R2^^m~h\^ 

(XIII) x^^ti^it^m^nm^^^ixmmi^ximm^^:: 

(1-2) (D^h-^m^mm^^:=.t:^^x^^o 
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U-r#bix5— 1« (i-i) Xl-i (1-2) (Dih^m-i. M^cD^it 

(II). (III). (IV). (V). (VI). (VI-1). (VI 
-2) . (VI-3) . (VII). (VIII). (IX) . (X) . (X 

10 I) . (XII) (XIII) T|?IMo"p^b 

«^IB^»!j(c|B«4-r 5;^fe#^ie^^S(c:J^^^ Diil:a;^'a^:b-l^rS r ic: J: 19 

— (II). (III). (IV). (V) . (VI). (VI-1). 
15 (VI-2). (VI-3). (VII). (VIII). (IX). (X) . 

(XI) . (XII) (XIII) •^7Y^^^^\'a^m(om^. K^s\cmmr 

25 ;^7-ri/:^. N, N' -v^-<>'^^7l-^^w:/v^T5:i/i^^O^^T5: 

tf^tt. ^^#;!3Pii:^ bTf^. m7L\t. ^m&. mw^. mwM.. 
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5 mm^wmx : MCH^-^pa#Ri^ 

t MVECH- 1 R^=i— K-r-S c DNAia^lJ [FEES Letters, 
Vol. 398, 253 (1996) ;Biochimica at Bio 
phisica Acta, Vol. 1401, 216 (1998)]^,^ 
5: K^iJ^iJ^ — p EF/'myc/c y t o ^ tf h n x^^rc ^%h^) \Z.^ ^ — 

15 OpMO [^25 J -] jyfQfj (NEN%hM) tt-h\Z.^ T^y^-^mWlU ( 1 0 mM 
Mih'^^^^--y'>J>>. 2mM ^^l/^-v^T 5: >'|2H®^M> 0. Oiro^^i^h^-^ 
^^^U^O. 2% !i7e/ik?tT/^-7'5: i^^-^if 5 OmM Tr i sJ^^rl^. pH 
7. 4) <^'-e2 5'C. 1 B#P^-r i/^^r^^w-^^.g ^1^^^^^ i/^;^:7^/V'^?7 — G 
F/C h^>^±M) (-TMiSUfCo ^^'^ :7 ^ /V^S^ — ^ 1 0 mM 

20 -^^^^-Zy^ 2mM 5 >^Egit^2S:D^0 . 0 4% Tween 

- 2 0 ^-^tf 5 0 mM Tr i sMW^s pH7. 4 (CT^#-=^. <f=7:^y^ 
)V^—^L(Olim^^-^i^}bfz.. 1 M t hMCH#^T-^'?|lJ 

^L. [^2" I] MCHf^'^JCl^i-Sl^i^'fb-^i^OS 0%|5a«?^|g (I C 
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2 





I C50 (nM) 


mmm i 


9. 5 


mmm 2 


4. 4 


mmm 5 


3 . 8 


mmm 1 2 


5. 8 


^Jfe^d 1 8 


4 . 3 


HJfeM 1 9 


5. 1 


mMM 2 1 


2. 9 


2 3 


5. 2 


mmm 2 s 


4. 9 


^ffii^ij 2 9 


5. 6 


3 0 


4. 8 


mmm 3 2 


3. 5 


^jiM 4 5 


1 . 5 


MMm 5 3 


4. 4 


^jfe^y 6 8 


4. 5 


mmm 1 3 


7. 0 


7 5 


4. 2 


8 1 


7. 8 


8 6 


1 . 9 


^JfeM 9 0 


2.. 7 


9 1 


3. 5 


mMm 9 2 


8 . 8 


^Jifrd 101 


5. 4 


%mn 114 


5. 4 


mmm 115 


5. 5 
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mMM 12 4 


6 . 8 


mMM 13 3 


4. 7 


^JfeM 13 4 


8 . 6 



MCH- 1 Rt^^^lJ^ UTf^ffibfCo 
5 S h (7 — 10 200-400g) i^l^mt^^^^a 

^oL—y'^mi^im-LmMm^s 0~1 o o LOffi^MI^^$g^b:rc:=^. M 

10 ^mmi^r^io skmm^^>ij>^m (4°c. eooonife. lo^r^) i^xmc 

15 bfct^. (4°C. 12, 00 Og. 1 O^r^^) ii?t^LC/'MS 

^(o'^mt. %mm\(D\\:.'^mu. mnn^- (lomg/kg) ^2B#pfl^c:F^ 

t^mU 2. 33nmol/g. J3K*MI^I^«iS 0 . 0 4 6 m M. ^m.^^^ 0 . 
20 2 5 At M^^bfCo 

— Bfelfec^bfcS D^titt^ 5/ f (7-10M#s 200-400g) 

^v^. mfM;?)^bl^ 1 0 0 L^^jfcbfco ik?^^JS'L^^it (4°C. 6 0 0 0 

25 mis. lO^PsI) bT«^^#/to «i-3f§»<Dcni57y^y^ (P^Ml^PW 
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^^tf) mni^. -2 0°Ct3:T2 o^M;^Sbf^#. (4°C 

. 1 0, 0 0 0|fll|5> 1 O^fH^) Ul^Co ±?t^L C/MS/MSiilTi^^lf 

tJi^^KmV. MCH- 1 -R^^mt bTc^tfi-bfcM^^b/do 

mm. m^. 'm^. m^^mm. mm^Km • ^Wim^m. ^mmm. m 
m.mm. ^^i^*^ mwiwrn. m%mn. m.%mms ^/vt^wtt. mm^^ 

15 m'{tM(D^p5s ^exf^v'^^^ij.^ bT^ffl-x?$?5o 
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=t —/V. r ^ "dy =tJ>^. :7° n t° 1/ y =1 — # y t/v^ y =i —/v^ 
•2>o 

:ithh(DmMi-^. :=^mm(Dih^m^mmm.ij^m^^mi^\^xi'-^i oom. 
-r^%-^m^^(omm.-^mmm\c^v)^yL^:L}it^x^^t^. — isteifi, 

1 k gf^o^ 0. 0 0 1~5 Omg-T?fet9. -=etbb 

,^^0. 0 1 ~|^2 5mg/k g-T?fc60^S^?^ b< ^ 10fefcf9^O. 05 — 
#1J1 Omg/k g -efeS^j^SJ; t9 0^ 

±(D^mmmtmm^m.m-r^m^. m—'^-i^-^mmx-h^mmm.f^i'^t-r^ 

:it:^^X^^o Ujd^bT^cC^Os^, =i>'if.^— ^-3 >'^^(c:*5V>r(*. ;^^0J(D'fl:: 
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mm^hi^xnhti^m~(DmM<Di^-^, 2) :^^m(Dit-^^tmmmMt^m^ 
i^mmtvxm^th?>2m(DmM(Dm~n-¥m^x(Dmm^-^. 3) :^mm<D 
it-^m t mmmm t i^mm^t vx^^^^hn^^ 2 m(Dmm(Dm~^-^mmx 
(Dmmm^:^\^^x(D^-^. 4) :^mm(D^t.^mtd^mmmt^m^\mnmv 
x^hth^ 2m<DmM(Dmfj:^^-^mmx(Dm^i^-^. 5) :^^m<D^t^s^t 
mmmm t imm^t vx^hti^ 2 m(Dmm(DMt^^^-^mmx(Dmm 
^sr*5VNT(D^^ (^ii;t«\ :^mM(Dit^m^mmmM(Dmji^x(D^^^ 

m^its i^^MM. mmmi^jt\:^xm:s:m^-r^:Lt^^x^^o 
:^mmxm\^^ibth^immmti.xit. mx.it. mmmmmm. mmskmm 

±.mmw:m^-^WMtL.xit. mK.\t. D^^v^^'y^-^m (gutazones) mx. 

iti^l^fV^^y^ly (ciglitazone) , ^JU^V^^I^ (darglitazone) , =^>'^V 
^V^^ (englitazone) , -ri^^^yi5^V^V (isaglitazone) (MCC-555)^] , t" 
(pioglitazone) , i-- ]) ^ > (rosiglitazone) , h ti ]) 
i^y^ (troglitazone) , BRL49653, CLX-0921, 5-BTZD, GW-0207, LG-100641, 
LY-300512^(Z)PPARy r=f':=^X h ; 2) ^ (metformin) , 

^ >' (buformin) , :7 i^^J^/V^ (phenformin) tf ^^T^-l' K^J ; 3) :7° 
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H\ v'Ttf.^;^ (diabinese) ^ V ^ "7 ^ (glibenclamide) ^ i^ 
V t°v' K (glipizide) , y :/ y K (glyburide) ^i^fVy^^'V K (glimepiride) , 
iJ^^y^^t^K (gliclazide) . ^^y-^i/i^K (glipentide) . ^^V^V^^^^ 
(gliquidone) , i?'" y y ^ 5 K (glisolamide) . b^if^K. h/V:?*^?^ 3; 
5 (^;=^/V/}Nr:^/Vr>l/7' ; 5) (repaglinide) . i-T^V^V 

(nateglinide) ^c^T^^^y^^K (meglitinides) M ; Q) T :A 
(acarbose) „ Tv^/Kv'^' (adiposine) ^ 5; ^J'" y — (camiglibose) ^ 
:x.^^])y^^h (emiglitate) , ^ ^ V /I- (miglitol) , :^^V^—:^ 
(voglibose) , v^5: iy:x-Q (pradimicin-Q) , 

10 (salbostatin) . CKD-711. MDL-25, 673. MDL-73, 945, M0R14 

Ft Kn^rixy— if|Sa^^ ; 7)-7^>'i5i'''5: i/ h (tendaraistat) , hl^^^^ 
f'-y (trestatin) , A 1 3688 a -T 3: ^^PlW^J ; 8) y 7 y y K 
(linogliride) . A-4166 ^CD-T V l^^miSimM \ 9) P^^^^v-zv 
(clomoxir) . (etomoxir) ^(DBiS^m^>fk;^^JSlJ ; 10) 3; y 

15 /V- (midaglizole) . 4 V K^/V (isaglidole) , )) -^f V (derig 

lidole) , ^^5^~y"=^i^>^ (idazoxan) . zj^yn^^l^ (earoxan) , -y/V^^^e^ 
(fluparoxan) #CD A2 T ^i?^ b ;ll))^^:t^ (biota) , LP-lOO, / 

^'■^7t°K\ insulindetemir, insulin lispro. insulin glargine. ^ y 
L y s - P r o — r y V. GLP-1 (73-7) , GLPl T 5 K (7-36) 

20 -f y :/^fc(*-r y ^-^ y y ; 12) j t-soi, ^r^^-^^v 

— ;V (farglitazar) ^(7)^5^T ^ V -J^-J^^ ; 13)MK-0767. CLX-0940, GW-1536s 
GW-1929, GW-2433. KRP-297. L-796449, LR-90 :SLtJ^ SB219994 P P AR a / 

25 (colesevelem) . n Ix;^^/^— /V (colestipol) > ^^"T^y^Y "7^-^(0 -J 

T^V^}\^T % y T/^'=^/^^##:^ Colestid LoCholest 
Questran ^mmU^<omV^n.Wm^mm ; 2) T h/V^^;^ (atorvastatin) . 

(i-tavastatin) , ^ 'f'l^ (fluvastatin) , nx-^y^iJ!' 
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5^:^ (lovastatin) , -:f=7^^:^ (pravastatin) , y ^ (rivastatin) , 

n^y^;^^^i/ (rosuvastatin) , l^^^ =^:y (simvastatin) , ZD- 4 
5 2 2^cDHMG-C o ASTn^^Ra^^ ; 3) HMG- C o A^^Pl^^lJ ; 4) 

(ezetimibe) =i i/;;?.^^ n — yPg^IlJilJa^^lJ ; 5) T^^^iX 5 ^ (avasimibe) , 
=c,-y (eflucimibe) , KY-505, SMP-709 ^(DT v-yl-^i ^-ifV A A =i U 

:;^V-xi —/vy iX/^|5#^^PS.^^J ; 6) JTT705, h /Hr h =7 (torcetrapib) , 
CP532632, BAY-63-2149, SC-59U SC-795 ^cD C E T P WMM ; 7) ^ !7 W^-'g^ 

^PW^J^ 8')':f^':f=^—/vm(oUmhM. 9)-<^ n:7^y^— -<vif:7^ 

Jy -{^^7— -:^j^>';^7-^>'(gemcabene) , v?rc^:7^ v^/P (gemfibrozil) , 
GW-7647. BM-170744. LY-518674. -7 ^ ^) ^y'!7mmMW- (Mx.f* Atromid 
Lopid^^l^;^, Tricor ^^^:^^) ^(DPPARa T=f::^;^ h ; 
10)GW-4064, SR-103912^(DFXRl/ir-7'i5^— T^'iJ^^f'rz;^ h ; 11)GW3965, 
19013137, XTCO-179628 ^(DLXR W-fe^iJ^— T=^^^^ h ; 12) -^^-f T i^V^C?:) 
y 7K:7°n7^-r V-a-^pi^^iJ ; 13) ^^>'-T;/v^::^7^:/:>'i/5^pj.W^iJ ; 14) ^ 
n y'— Att h y y ir y KfiaHPa^^lJ ; 15)BARA1453, SC435, PHA384640, S-435. 
AZD7706 m<Ofm^W^%M.W^n 16)GW501516, GW590735 #(DP P AR b 

h ; 17) h y i/y-iry K-^j^fePl^^lJ ; 18)LAB687, CP346086 ^^MT T P PI 
#^IJ ; Tf^-fxnj- ^ ^^^mW-^ ^-yy" =^—^— ; 20);=^^ 17 l/^-o^/K^^r 

i^y—^^mWM ; 2l)JfiL/J^Jte?^^P£W^lJ ; 22)MK-591 5 - y ^K^^riy^^^ — -g' 

±m^M.mm^Mt LTfi, -^^Jx-f^. 1) n n^^T y K^/, ^ nn^T^J H\ 
t?^nn7rr.-:h5: K. t 7/V:tn5^Tv^ H\ ^-^Vn^^ K (indapamide) , 
t Kn:^nc^Ti^K^(D^Tv^K^;yp<i5^c:^ K (bumetanide) . rci^^^y- 
(ethacrynic acid) . ^U-^^ h^UrS; K^(?3/l^— T 5: n y 
h y TA-xl/>'^(D-:J- h y t>^^^ ;^ / ^iJ^ hi/, tr°l/y ^^#(^t 
/I. K;^7^n ^-T^^ =f:=^;^ h^^(75^lj^^ij . 2) Tir7^ h n-yv (acebutolol) , 
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-fj-jxi—iV^ ^^y^xi—;-V- (betaxolol) ^ h o — (bevantolol) ^ 

lfy:7°n /l- (bisoprolol) s /jf t'^- Kn — /U- (bopindolol) , ?V't-:^'P- 
^/l/(carteolol) ,:*r/^'^i^t3— /V(carvedilol) .ir y :7°ci /l'(celiprolol) ^ 
:3^X'=et3— (esmolol) , ^ ly'r J n—jV (indenolol) s J?< ^^'T'n n— /V 
5 (metaprolol) . -^Kn—^l- (nadolol) tTTjf n — /l' (nebivolol) ^ 

:/hn— /V (penbutolol) , t°^^Ki=z^/K :/nyNVt3— /K ^ 
^^Yn—;V (tertatolol) . ^yyn— /V (tilisolol) . g^^n— /k^CD j8 
-T K^-:^y >jy;;^7— ; 3) n (amlodipine) , r'7=-V'\fly 

(aranidipine) > Tif/V^i^ tfi^ (azelnidipine) ^ /</V:=.'^Jyfly (barnidipine) s 
10 ^::^v^t°^-(benidipine) .^^T^y ^^/V (bepridil) , v^-^/l^v^ (cinaldipine) , 
yi/tfv?t:°^^ (clevidipine) . . v'/V^Tifi^ (diltiazem) , ^T^=:.^y\f^^ 

(efonidipine) ^ :7 n t:° V (felodipine) ^ iSxi/<%;V (gallopamil) ^ 
-fy;^v?t°V (isradipine) . ■^v'-:^t°>' (lacidipine) , V^jV'^Jyf^^ 
(lemildipine) ^ \yf\'iO=^V' \fly (lercanidipine) , :='f} (nicardipine) s 

15 :=^7=cv?t°^/ (nifedipine) , t» >- (nilvadipine) , c=i^7=^t:°>- 

(nimodepine) ^ (nisoldipine) ^ ^ h l^v't'i/ (nitrendipine) > 

'^:=--J'\fl^ (manidipine) ^~f^:=^''J'^l^ (pranidipine) ^-^^^^^^fV (verapami 1) 
m(OtiJ'\^^y A^-^ l^:^^;V-f a 5/ — ; 4) ^-^if y /V, :/ b "T" y /V, v^^ 
■|fy°y/l- (cilazapril) . 7^-^7°y/^ (delapril) . zn^^-7°yyK -y ^^-^ J 
20 :/y /V(fosinopril).-r ^i?''':7°y /K ^3 v^yy^y ^K^^=3rv/:/y/l.(moexipril), 
'^'f"Zf y /l^ (quinapril) ^ ^'^"'7' y ^ h (quinapril) ^zf]) (ramipril) ^ 
^y:/K"7°y/^ (perindopri 1) . y y (perindropri) . :^^,:7° 

yyV (quanipril) . y^lfyv^y/l^ (spirapril) . ■7'y;^:7"y/V (tenocapril) . 
h^^/K^lT^y/V (trandolapril) , >/ 7 :7' y /V (zofenopril) ^(DT :y 
25 i^:^-7"i/v^>'^^^*Fi.*^;5);t-^/^ h y ^ h (omapatrilat) . :^ Y^-^ 
hy/W (cadoxatril) ^ K h y •7;rv^Khy/V (fosidotril) . 

h y ^ >jy h (sampatrilat) , AVE7688. ER4030 ^04"!*^ V Y^Z^^^—^ 
131^^11 ; 6)7^ y'-fey^^^' (tezosentan) ^ A308165, YM62899 ^(D^ V K-fe y ^ 
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i/, h^/U^ ^/ (pratosartan) . i^ y-^^U^ (tasosartan) . 
T-^V^-^fV^^y (telmisartan) ^ ^<7V^;V-^ly^ EXP-3137, FI6828K. RNH6270 

=7 XI ^)\^m<0 ay 13 T K y i/:7^n 5/ — ; 10) ^ 7 ^ t°i;?/i^ 

(urapidil) , yy^iyZ^, -f-^y^-yl^^ Y ^) -^y" ^^1^ ^ K=¥1^i/v'V, 
V t'v'/K --r 5: WHIP164, XENOlO ^(D a 1 -fxi — ; 1\) n ^ ztl^ 

(lofexidine) , 9^7"p< c^ii^^' (tiamenidine) , ^=3e y = (moxonidine) , 
y I/^cnv^ix (rilraenidine) , iJ^'T/^V (guanobenz) ^CO « 2T=f^^;:^ h ; 

JifS^M^iLTtt. '^[I;^?^. D^-^nir^:/ (paroxetine) , y fV^r^^ 

(fluoxetine) , y zi^l^y ;V=7 (fenfluramine) , :77V7}f drf- ^ ^ 
(fluvoxamine) ^ ir/k h ^ y >■ (sertraline) ^ ^ 3: "T"^ 5: i/^c^ 5 HT (-fe" 
n briV-) ^^>.;:^^°w-^^p£^^lj . 2)GW320659, "r-y^y 5 i^^/p^^"^ 
(talsupram) , / 5! 7 yPoi t";^ :7 y >- h ^ — PJ.^ 

^IJ ; 3) y h (Sanofi Synthelabo) , SR-147778 (Sanof i Synthelabo), 

BAY-65-2520 (^-^-T ^/l^) s SLV-319 ( y ) , Offi USPS, 532, 237. 

USP4, 973, 587, USP5, 013, 837, USP5, 081, 122. USP5, 112, 820. USPS, 292, 736. 
USPS, 624, 941. USP6, 028, 084. W096/33159. W098/33765. W098/43636. W098/43635. 
WOOl/09120. WOOl/96330. W098/31227. W098/41519. W098/37061. WOOO/10967. 
WOOO/10968. W097/29079. W099/02499. WOOl/58869. W002/076949. WOOl/64632. 
WOOl/64633. WOOl/64634. W003/006007. W003/007887>tJ« EP-658546 fc:M^>ft; 
^mm(Oio-y'r\f y ^ Y (cb-D T:yy ::i^y^Y/4iy^^—:^r^ 

h ; 4)W001/87355. WO02/08250 ^fliPi^Yb-^^j^cT) 1/ y yr^y^ ^=-y^ 

V ; 5) '^yi-^y 5: K\ 3 — ( 1 H ^ i^y—/i^-4--^/u) yn n- (-^ 

lyy-:=.;V) y xz^yyxi\fv V (clobenpropit) . 3— K:7ai 

>-7°n t:°ix h. -i=^yxi^-yy GT2395. A331440. W002/15905 {cPfl^ib-a- 
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0-[3-(lH-^ ^ :^'y'-4--r/V-):7°n/-^y— /l/];^7w<?7«— t°-^9v^^^-^^ 
H 3gM^T^iJ^=f^;^ h (Lazewska, D. et al. , Pharmazie, 56:927-32 (2001), 
^ly:/y ^ y l^WM-i^iSasse, A. etal. , Arch. Pharm. (Weinheim) 334:45-52 
(2001)). g^N-7;E^/l^;i;w-^^— h (Reidemeister, S. et al. , 
5 Pharmazie, 55: 83-6 (2000)) s ^iy:7 >'^^#:(Sasse, A. etal., J. Med. 
Chem. .43: 3335-43 (2000)) #(Z)t^i5? 5 >- (H 3 ) T ^^^5? rf^;:^ b ;^ 
7-^';=^;^ h ; 6)T-226296(Takeda). SNP-7941 (Synaptic) , ^Oftil WOOl/82925. 
WOOl/87834, W002/051809, W002/06245. W002/076929, W002/076947> W002/04433, 
W002/51809, W002/083134, WO02/O94799, W003/004027 :S.t)^#M 2001-226269 

10 lcm^(Dit^m^(DMCU- lR~r>^ =i^=-::^ h ; 7)MCH- 2 RT=?^;^ b 
yr^^^ ^^:=.:z, h ;8) 3-i5'Pn-5-(l-(6-[2-(5-^f^/V-4-y^/^-9=-Ty^— /V 
-2-^^V)-:i:5=-/P]-4-^/V7}n V :=-/U-4-4 V v?V-2--f /VT 5: y )-ai^/V) 

y :iL=-/U2:fy/U/<i 5: l^m^ y :7"n tVV:^::;^^^/^, BIBP3226> BIB03304, LY-357897s 
CP-671906, GI-264879, ^(Dfijl USP6001836, W096/14307. WOOl/23387, W099/51600, 

15 WOOl/85690, WOOl/85098, WOOl/85173 RXl WOOl/89528 {C|S^'f|^-^Jj^^(DN P Y 
ITiy^ =f h ; 9) 152804. GW-569180A, GW-594884A. GW-587081X, GW-548118X, 
FR235, 208, FR226928, FR240662. FR252384, 1229U91, GI-264879A, CGP71683A, 
LY-377897, LY366377, PD-160170, SR-120562A, SR-120819A, JCF-104, H409/22, 
^(DfdlUSPe, 140, 354,USP6, 191, 160,USP6, 258, 837,USP6, 313, 298,USP6, 337, 332, 

20 USP6, 329, 395, USP340, 683, USP6, 326, 375, USP6, 329, 395, USP6, 337, 332, 

USP6, 335, 345, EP-01010691, EP-01 044970, W097/19682, W097/20820, W097/20821, 
W097/20822, W097/20823, W098/27063, WOOO/107409, WOOO/185714, WOOO/185730, 
WOOO/64880, WOOO/68197, WOOO/69849, WOOl/09120, WOOl/14376, WOOl/85714, 
WOl/85730, W001/07409, W001/02379, W001/02379, WOOl/23388, WOOl/23389, 

25 WOOl/44201, WOOl/62737, WOOl/62738, WOOl/09120, W002/20488, W002/22592, 
W002/48152, W002/49648, W002/094789 :SlTJ^ Normanet al. , J. Med. Chera. 
43:4288-4312 (2000) Km7j<(Dit^^m(DN P Y 5 T 1^1^ =^^:^ h ; 10) t hB. 
^X. l^^^i/ (PEG-OB, HoffmanLa Roche) , 11^ x.^ ^^^^/l^Uy'^l^ (T 
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^(D U^^ly ; 11)USP5, 552, 524. USP5, 552, 523, USP5, 552, 522, USP5, 521, 283, 
W096/23513s W096/23514, W096/23515, W096/23516, W096/23517, W096/23518, 
W096/23519 :S.tJ« W096/23520 \:Lm7T^it^^^'(DU-f^l^WM^ ; 12)-r/l-^ -7 =r. 

5 V, WOOO/21509 O|fl;^'fli'g-4^^C0;;e-t:°;^-r KT^-^J^rf'^;^ b ; 13) SB-334867A, 
■^(Dfttl WOOl/96302, WOOl/68609, W002/51232, W002/51838 S.t)« W003/023561 \C 

T^=-^ Y ; 15)AR-R15849, GI-181771, JMV-180, A-71378, A-71623, SR-146131, 
■^(DflfeUSP-5739106 \t^m^ih^^^(D=i V^^-l^K (CCK-A) T^=-:^ Y \ 

10 16) GI-181771(Glaxo-Smith Kline), SR146131(Sanof i Synthelabo) , -7'^^ t'^/ 
^^^Y (butabindide) , PD170, 292, PD149164 (:7T'1' if— )#(^ CNTF (ciliary 
neurotrophic factors) ; 17) axokine (Regeneron) , -^(Dftb, W094/09134, W098/22128, 
W099/43813 \Z.^7T«r:>\\L-^m^(D CNTF 18)NN703, ^^iJ- X^^l^ 

(hexarelin) , MK-0677, SM-130686, CP-424, 391, L-692, 429, L-163, 255, 

15 USP6358951,7l€|l#WtBiI^ 2002/049196 ^, W\W> 2002/022637 ^, WOOl/56592, 
W002/32888 iCH^O'fb'^i^^CO^zB:*/^^ >'^^^S:^#:T h;19)BVT933, 
DPCA37215, IK264, PNU22394, WAY161503, R-1065, YM348, ^(D^ USPS, 914, 250, 
W002/36596, W002/48124, ¥002/10169, WOOl/66548, W002/44152, W002/51844, 
W002/40456^r/W002/40457{^|l@:^(Z5'fb'^it)^(^irn Y ^ ^ 2 CT=f 

20 h;20)^7/=i/^^^^3g^#:7'=f^— h; 21) CHIR86036 (Chiron), 

ME-10142, ME-10145 (Melacure) , W099/64002, WOOO/74679, WOOl/991752, 

WOOl/74844, W001/70708, W001/70337, WOOl/91752, W002/059095, W002/05910.7, 
W002/059108, W002/059117, W002/12166, W002/11715, W002/12178, W002/15909, 
W002/068387, W002/068388, W002/067869, W003/007949 :S,t)^ W003/009847 JCI^ 

25 7^(D\\:,^m^<0:^'7 ^ A^^W-T^=^:^ h;22)i>'^>^ 5: >'(Meridia 

^®^^M/Reductil mMMU)'SC(I^(Om.s^(0^\i'S?A:, 746, 680,USP4, 806, 570, 
USPS, 436, 272, ^H#fP(±^0^ 2002/0006964 WOOl/27068 ^XI WOOl/62341 

{3:|fl^oM^f*^c^^/T^ >^SPJ:ilX|5g.$^iJ;23)v'^=3f.ox:7^>^:7/i.^ ^ ^ 
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(dexfenfluramine) , y (fluoxetine) , -^(Dftil USP6, 365, 633. 
WOOl/27060 :S.t;? WOOl/162341 t^M^CDirn h ^^Si^l i9 iZ^^Pfi^^lJ ; 24) i^W:* 
=f K 1 (glucagon-likepeptidel) T h ;25) b 7< — b 

(Topiramate) (Topiraax S^^^) ;26) Vy T — M\:/k^ ^1 (phytopharm) 
5 (f^Jx.«\ CP644, 673);27)T-ir^7^C o A::i7y]/:^j^^^v'^— if 2 (ACC2) 
^IJ;28)AD9677/TAK677(^B;^#^/^ffl^p"p)> CL-316, 243, SB418790, 
BRL-37344^ L-796568, BMS-196085, BRL-35135A, CGP12177A, BTA-243, W427353, 
Yl^ilY^l^ (Trecadrine) , ZenecaD7114. SR59119A. -^rOte USP5705515. 
USP5451677. WOOl/74782 :S.t>* W002/32897, f;iM^'fti'^#>^<^ i3 TK^-^y^- 
10 V-^rf^—Zr-=^=^^ h;29) v^Tv-yl-c^^^y irn— /VTv^/V h^^;^:7:n9— if 
1 ; 30) v^T v-yPi^' y -fe n —JVT i^/U Y=7>'y^'7^'7 —if 2 PJ.*^lJ ; 31) 

/l^l^-^'CCerulenin). C75 ^(T^^gl&^'a'^Pl^^J; 32)7^:^7 y ^^-h^^ 
"yy^X^l^ (pentoxifylline) ^ it'Zf ^) Y (zaprinast) , iz/l^-r''-^ :7 ^ /V 
(sildenafil) . T 5; y / V (amrinone) , S; /U- y / >^ (milrinone) . -y^V:;^^ 
15 5: K (cilostamide) > n t:°:/^i^ (rolipram) , 2^'0^->'P b (cilomilast) 

^(7)5jN;^/J^i;?:3i;^-7^^— if|l.*^[|;32)KB-2611(KaroBioBMS), -^cDftb, W002/15845, 
#IB 2000-256190 \zM7^(o\\L-^m^(o-^^ n-Y K^/V^V i8 T^^::^;^ h ;33) :7 

^^:=:. ^-^^ 4- [ (E) -2- (5, 6, 7, 8-7^ b ^ t K n -5, 5, 8, 8-7" b ^ ^ 9^/W2-^ :7 
^ l/-/V)-l--7°n^^/V]^S#^(TTNPB). l^^/^^/^M (retinoicacid) , 

20 -^(Dflto. W099/00123 \ZM7f^(0^\L^^>i^(7:>\5 OV (uncoupling protein)-!, 2 

3-?g-'|4'fb#lK;34):^l^::^--f /l-^^^. b n -^rtT^te delMar-Grasa, M. et al. , 
Obesity Research, 9:202-9 (2001) teiP:^(D>ffc:'a-#J^<^T v-Zl-::^;^ b n ^^i^ ; 
35) i5^VV=r 3/1/^3^ KT^-i^^rf::^;^ b ; 36) BVT3498, BVT2733, ^(Z)ftil 
WOOl/90091, WOOl/90090. WOOl/90092 id^^lb-^i^^cD 11- i8 t Kn^^^-^j^T^ 

25 n ^ Kx t: K n y — if 1 mW^M ;37);^-5^Ty/Vco AmtSf P^'J 1 

(stearoyl-CoA desaturase-1) ;38)'l' M >:/:x^Ti/ y K (isoleucine 
thiazolidide) , y ^'fn y K (valinepyrrolidide) , NVP-DPP728, AF237, 
P93/01, TSL225, TMC-2A/2B/2C, FE999011. P9310/K364. VIP0177. SDZ274-444. 
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^(Dfiil W003/004498, W003/004496, EP1258476, W0O2/083128, W002/062764. 
W003/000250, W003/002530, W003/002531, W003/0O2553, ¥003/002593. 
W003/000180 RTJ W003/000181 i^myT^<^it^<^^(D v^^r/f^v^/V^-T^^iJ^— -g' 
IV I5i.*^IJ;39)7" h ^ fc Kn y r/iJ'^VCorlistat/Xenical ^mi^m) . 
5 TritonWR1339, RHC80267. V^y^^^^^. 'TT't^=-:y (teasaponin) , 

^/Ury:y^rj y ^ }j ^i^y^^y ^ (diethylumbell if eryl phosphate) , FL-386, 
WAY-121898, Bay-N-3176, U ^ ^ hl^ (valilactone) , ::x^y^y^ y 
(esteracin). ^•^^:5'h>'A (ebelactone A) . =^^^'7 ■i^ h (ebelactone 
B) , RHC80267, •^Oftil WOOl/77094, USP4, 598. 089, USP4, 452, 813, USP5, 512, 565, 
10 USP5, 391, 571, USPS, 602, 151, USP4, 405, 644, USP4, 189, 438 RXJ^ USP4, 242, 453 

gel™ C - 2 0 OXf^C - 3 0 0 (^P^feMUll^^^li) ^ffiVN, 
25 i^i^y ;^<5^Vv;^^A^ bT}*FLASH + ™ ffi;t7— hy^xv^ KP-S i 1 
ixy — XXfiKP-NHixy — X e^^-z-^^-^S^^It) ^^VN, 

HP LC>^il^Jl;^;^i^i bT(4YMC-P a c k'^^ pro C-18^(t5^ 
5^^%t:!7-r^i>vv'-i') ^ffiV>, HP LCffi=3^-^/l-;^7 -^i^-J; UTfiCH I RAL 
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PAK™ AD, CH I RALPAK™ A S , C H I R A L P AK"^^ I A, 
CHIRALCEL™ OD. CHIRALCEL^^ O J ^ (^'V ir/HI^^ 
X||*5fe^#|±) ^ffiV^fCo •^tc. •^:^:^^>!7 h/H*Qu a t t r o I I (-^-f 

5 mmm i 

A-^>'Z:>jV:^^Zy-l- {4- [2- (v^^^/UTg;/) Jih:^^-^] -^ji^ 
/l^} - 1 H— bfU v^>--2-;r>^ 

(1) 4-^>'v?/i^:^^v^t:°y 1 -;t^>' KC)^3t 

^^C^'fb^ MJ 1>A (eO^/oifitt, 7. 5 0g. 0. 18 8mmol) CDDM 
10 F (2 0 OmL) !SM'^(^^^^v'/^-T/^=i— /l- (2 0 . 3 m L) ^yK^TM'^. 
mux- 1 0#PBm# LfCo 4 h n t" y i:;^^- l - j^^^^^ K ( 2 5 . ' 5 g , 1 
8 2mmo 1) ^«#T^i>»To;tinx.. ^?iLT' 1 B#^1^# bfCo ^]^%^^JET 
W^VXn^fhfzJBm^^nw^^/VJ^, (IL) ^^JP^:T^^i^^-fe^-(' h (10 
Og) Sr^v^T5iib/Co Tir h i/^:^jp;^§ J: «9 . *® 

15 it-^m (24. 8 g . 69%) tr#/Co 

(2) 4-^>'v^/V';^=^V- 1 H-t°y v^>^- 2-;*-^69M3t 
4-^>'^^/l^:^=^i>'t°y i;^^/ 1 K (2 4 . 8g, 1 2 3 mm o 1) 

^mimW. (15 0mL) 1. 5 0#W31?5fsbfCo MW^X-^^M'^^ ^^ffiT 
M^bT#bixfc?«^@t^^^/^ (1 5 OmL) :S:t/7<^/— /V (1 OmL) 

20 (Dm^mm^mu lt e o °c-e 2 Bfr^^ w u^co i:??^sp-r j; (9 # 

fetbfe|ll#:^^)^i-5ri:JCJ;«9lMS^I::^i^ (8. 8 4g) ^#fCo X. ^ 

m^mm-r^^LtKi^-^-^hKmMmih^m (4. 1 7g) ^#fco ^ne^ 
2 . 1 g . 49%) ^m^o 

25 (3) 4-^Vi^yV::^=3r^y- 1 - {4- [ t e r t - (>>P< v-y 
;v-;t^-y'] -iH-fc-y t^^-2-;e->'(Z)^5t 

4-^>'-:^/W;^^v'-lH-t°yi^:/-2-:^:/ (2 0 Omg. 0. 994 

mmo 1) s 4— [t e r t—y^^;V (v'^^/V) y /V:;^^i>-] 
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(752mg, 2. 98 mm o 1 ) , g^^^Zlli (270mg, 1. 49 
mmo 1 ) . t:°y (0. 0 8mLs 1 . 9 9 mm o 1 ) . — 

-1/4 A (2 2 0mg) ^TJ^v'iJ' n n ^ (4mL) (Om^!>^^m!^-T^ 3 Bm 

#6)tL/^^S^v'y;^7^Vi/;i7yA^n-^ h^"^:7^v_ (c— 300^ ?^ ^ y 
/U: ^^^/j^/^-A=l : l O 0) -Vmrn-t ^ :i t iz ^ V) mm^h^m (2 3 4m 
g ^ 5 8 %) ^#fCo 

(4) 4-^lyi^j\^yi-^'^-l- (4-\i h'n^i^y^=:.ju) -IH— fc°yi^ 
10 2—:t>'(DM^ 

4 -^^c^^v-^^drv/- 1-. {4- [tert -^'^/l^ (v?^ ^/U) ;V:t 
^v-] -lH-t°y i;?^-2-;t->'. (2 3 4 mg. 0. 5 7 3mm 

o 1) (DTUFmm (2mL) \Z.im'&'T V=7y^^7\-T 1^^=-^ M.-^ 7V:^V K 
OTHF^I^ (0. 7mL) -^Mx.^ ^tfi"^ 3 0 5>rHm^ bfc^ Si^KT^f::!^^ 

bfeo ^^^5lfeffiTM-t-5 Z.t\Z.^r), ^mih^m ( 1 6 6 m g . 9 9%) 

(5) 4—<:y^J7V:^^iy-l- [4- [2- (S^^^/VT^y) a^h^ri/] 

- 1 H-t°y 2 
20 4 -^Vv?/P;r=3r-iy- 1 - (4 - t ^^v^^ /W) — lH-t°yi/^— 
2-:^:/ (150mg, 0. 51 1 mm o 1 ) , 2- {""J ;^ ^;VT ^ J) 

(0. 057mL. 0. 56 2 mmo 1 ) . h y >^ ^ >- (2 

69mg. 1. 0 2 mm o 1) ^"O^^^^rn^/V Ty^-i^i^7y^^^=3r^y h (0. 

16 3mL. 1. 0 2mmol) ^THF (4mL) 't' "T?— b^^c^ Kit- 

25 |g^?MT^^IiUT#btbfca^S^v'y ;^^Vv;^^Ay in-^ hij^^^:7^-- (c 
-3 0 0. : y nt2 3}K/Vi>.= i : 2 0~1 : 10) X'^Wi-t^^t 

J: «9 ^mi\:.^m ( 1 2 4 m g , 6 0%) ^#fCo 
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^HNMR (3 0 OMHz, DMSO-dg, 6ppm) :2. 49 (6H, s), 
2. 62 (2H, t, J = 5. 8Hz), 4. 07 (2H, t, J = 5. 8H 
z) , 5. 12 (2H, s) , 5. 94 ( 1 H, d , J = 2. 6Hz) , 6. 
05 (IH, dd, J = 2. 6Hz, 7. 6Hz) , 7. 01 (2H, d, J 
= 8. 9Hz) , 7. 23 (2H, d, J = 8. 9Hz) . 7. 32-7. 4 
8 (5H, m), 7. 51 (IH, d, J = 7. 6Hz) ; 

h/P (E S I ) : 3 6 5 (M+H) „ 
HifeM 2 ~ 1 0 

^JfeMis (5) ^c::isv^T. 2- (e^^^^/i'T^ y) — § 
^}iM2 

4-^:x-:^/P;^jf-:X- 1 - {4- [2- ( 1 - U jih:3{^^>l :7 3i 

^/l-^} — 1 H- t:° y >y > - 2 

^HNMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 30-1. 43 
(2H, m), 1. 43-1. 55 (4H, m), 2. 4-2. 5 (4H, m), 
2. 66 (2H, t, J = 5. 9Hz) , 4. 09 (2H, t, J = 5. 9H 
z), 5. 12 (2H, s), 5. 94 (IH, d, J = 2. 6Hz), 6. 
05 (IH, dd, J = 2. 6Hz, 7. 7Hz), 7. 00 ( 2 H, d, J 
= 8. 9Hz) , 7. 23 (2H, d, J = 8. 9Hz) , 7. 35-7. 4 
8 (5H, m), 7. 50 (IH, d, J = 7. 7Hz) ; 
•^y^yky<-^ h/V (E S I ) : 4 0 5 (M+H) „ 
HJfeM 3 

A-^^^^^;V^^^y-\- {4- [2- (4-^/V7}>y rchdrj^] :7ji 

- 1 H-l::°y 2 

^HNMR (3 0 OMHz, DMSO-dg, 6ppm) :2. 40-2. 55 
(4H, m) , 2. 70 (2H, t, J = 5. 6Hz) , 3. 53-3. 60 
(4H, m), 4. 12 (2H, t, J = 5. 6Hz), 5. 12 (2H, s), 
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5. 94 (IH, d, J = 2. 6Hz) , 6. 06 ( 1 H, dd, J=2. 6 
Hz, 7. 6Hz) , 7. 01 (2H, d, J = 8. 8Hz) , 7. 23 (2 
H, d, J = 8. 8Hz), 7. 32-7. 48 (5H, m), 7. 50 (1 
H, d, J = 7. 6Hz) ; 
5 h/l^ (E S I ) : 4 0 7 (M + H) „ 

IIJfeM4 

4 — <>'iy/U:t^-y-l- {4- [3- ( 1 - y v^cr^yV) :7^P7K=^->] Z7 

^HNMR (3 0 0MHz, DMSO— dg, 5 p p m) : 1. 33 — 1. 43 
10 (2H, m), 1. 44-1. 54 (4H, m), 1. 80-1. 93 (2H, 
m), 2. 20-2. 50 (6H, m), 4. 02 (2H, t, J = 6. 3H 
z) , 5. 12 (2H, s) , 5. 94 ( 1 H, d, J=2. 6Hz) , 6. 
05 (IH. dd, J = 2. 6Hz, 7. 6Hz) , 6. 99 (2H, d, J 
= 8. 9Hz) , 7. 23 (2H, d, J = 8. 9Hz) , 7. 32-7. 4 
15 8 (5H, m), 7. 50 (IH, d, J = 7. 6Hz) ; 
h/t- (E S I ) : 4 1 9 (M+H) c 

mmm5 

4~-^>'iy/]^:t^Zy- 1 - (4- {2- [-Ov^/W T^^] b ^ 

->} -73::^/^) - 1 H-b°y v^>-- 2 

20 ^HNMR (3 0 0 MH z , DMSO-dg, 6ppm) :2. 23 (3H, s), 
2. 75 (2H, t, J = 5. 9Hz) , 3. 57 (2H, s) , 4. 13 (2 
H, t, J = 5. 9Hz) , 5. 12 (2H, s) , 5. 94 (IH, d,.J 
= 2. 8Hz) , 6. 06 (IH, dd, J = 2. 8Hz, 7. 6Hz) , 7. 
00 (2H, d, J = 8. 9Hz) , 7. 23 (2H, d, J = 8. 9Hz) , 

25 7 . 20 - 7 . 48 (10 H, m), 7. 51 (IH, d, J=7. 6Hz) ; 
h/V (E S I ) : 4 4 1 (M+H) o 
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4 v^- 1- {4 - [ Cl-^ ^JV— 2 - y ^ h ^ 
Zy'\ -y^^M - 1 H-^^°y v^>-- 2 — 

^HNMR (3 0 OMH z , DMSO— dg, 5ppm) :1. 10-1. 85 
(6H, m), 2. 00 — 2. 90 (6H, m), 3. 90-4. 15 (2H, 
5 m), 5. 12 (2H, s), 5. 94 (IH, d, J = 2. 7Hz), 6. 
06 (IH, dd, J = 2. 6Hz, 7. 6Hz) , 7. 01 ( 2 H, d, J 
= 8. 7Hz) , 7. 24 (2H, d, J = 8. 7Hz) , 7. 32-7. 4 
8 (5H, m), 7. 51 (IH, d, J = 7. 6Hz) ; 
(ESI) : 4 0 5 CM+H) o 

10 umm 7 

'>1 '7=r^=-M - 1 H-T^°y i^^-- 2 — 

^HNMR (3 0 OMH z , DMSO— dg, 6ppm) :1. 50-1. 75 
(3H, m), 1. 90-2. 05 (IH, m), 2. 13-2. 28 (IHE, 
15 m), 2. 37 (3H, s), 2. 5 3- 2. 63 (IH, m), 2. 92 — 
3. 00 (IH, m), 3. 82-3. 90 (IH, m), 3. 97-4. 0 

5 (IH, m), 5. 12 (2H, s), 5. 94 (IH, d, J = 2. 9H 
z), 6. 06 (IH, dd, J = 2. 9Hz, 7. 6Hz), 7. 01 (2 
H, d, J = 8. 9Hz) , 7. 23 (2H, d, J = 8. 9Hz) , 7. 3 

20 2-7. 48 (5H, m). 7. 51 (IH, d, J = 7. 6Hz) ; 
h/V (ES I) : 3 9 1 (M+H) » 

mmm s 

4-^^^v^/V;e-=^'>- 1 - {4 - [ ( 1 -P^^yl^- 3-t:°P y v^:::^/^) ;j-^->-] 
:7rc^/V} - 1 H-l::°y v^:^- 2-:^ 
25 ^HNMR (3 0 0MHz, DMSO — dg, 6 p p m) : 1. 70—1. 8 5 
(IH, m), 2. 25 (3H, s), 2. 25 — 2. 40 (2H, m), 2. 
53-2. 81 (3H, m), 4. 8S — 4. 95 (IH, m), 5. 12 (2 
H, s), 5. 94 (IH, d, J=2. 7Hz), 6. 05 (IH, dd, 
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J = 2. 7Hz, 7. 6Hz) , 6. 94 (2H, d . J = 8. 9Hz) , 7. 
22 (2H, d, J = 8. 9Hz), 7. 32-7. 48 (5H, m), 7. 
5 1 (1 H, d, J = 7. 6H z) ; 
•^y^:^^^ h/l- (E S I ) : 3 7 7 (M+H) „ 
5 9 

4_^^,^^^;^dr^>'- 1 - (4- { [ (2S) - 1 2-b°P y 
yi^] 7^ b=3rv-} :7 3::^/^-) - 1 H - y v'^^- 2 

'HNMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 50-1. 78 
(3H, m), 1. 89-2. 28 (2H, m), 2. 36 (3H, s), 2. 
10 50-2. 60 (IH, m), 2. 91-3. 00 (IH, m), 3. 85 (1 
H, dd, J = 5. 9Hz, 9. 8Hz) , 4. 00 ( 1 H, dd, J = 5. 
4Hz, 9. 8Hz) , 5. 12 (2H, s), 5. 94 ( 1 H, d, J=2. 
6Hz) , 6. 05 (IH. dd, J = 2. 6Hz, 7. 6Hz) , 7. OO 
(2H, d, J = 8. 8Hz) , 7. 23 (2H, d, J = 8. 8Hz) , 7. 
15 32-7. 48 (5H, m), 7. 51 (IH, d, J = 7. 6Hz) ; 
h/P- (E S I ) : 3 9 1 (M+H) o 

mmm i o 

A-^l^-J;V:^^-^-l- {4- [2- (S^j^^^/PT ^ / ) cch^r^x] :7 3=.^ 

/V} - 1 H-h°y 2 -^v 

20 ^HNMR (3 0 0 MH z , DMSO-de, 6ppm) :0. 97 (6H, t, 
J = 7. IHz) , 2. 54 (4H, q, J = 7. IHz) , 2. 78 (2H, 
t, J = 5. 9Hz) , 4. 04 (2H, t, J = 5. 9Hz), 5. 12. (2 
H, s) , 5. 94 (IH, d, J = 2. 7Hz) , 6. 05 (IH, d d , 
J = 2. 6Hz, 7. 6Hz) , 7. 00 (2H, d, J = 8. 9Hz), 7. 

25 23 (2H, d, J = 8. 9Hz), 7. 32-7. 48 (5H, m), 7. 
5 1 (IH, d, J = 7. 6Hz) ; 

h/V (E S I ) : 3 9 3 (M+H) „ 

1 1 
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4—^>Z^J]y:^^iy- 1 - {6 - [2- (1 - iy:=.M j^h^r-y^] t:°y 

(1) 4—^l^i^/U:t'^iy—l- (6 3 - t:"!; v^^/V) -lH-t° 
5 HJfeM 1 ^ ( 3 ) •T?ffiV^rc 4 - [ t e r t -^^^/V (i^^ ^/V) 1/ y /V;;rdr 
(5) ■C^V^fc2- (v^^^^/l^T^ y) ::ni5^y~/l/^2- ( 1 - 1'-^ 

10 (2) 4 — ^>'v^/V:^:3rv'- 1 - {6- [2- { \ -J=-JV) ai-^-^^yl 
t:°yv?^/-3 — f/V} - 1 H— t°y v^^-- 2-;t>'(DMat 

4_^^,-?y^;^df-iy- 1 - (6-:/n^-3-t°y -IH-t'yi^* 
2 -;e-^^ (4 7mg. 0. 13 3nimo 1) . 2- ( 1 -t;°^y ^ 
i?'/— /V (0. 18mL, 1. 3 6mmo 1 ) :S:tJ«y^; y -^i^ t -y^>=3r->- K (1 
15 5 0mg. 1. 34mmo 1) ^DMF (5mL) 4^. ^?M.-C 2 0#rB^a^^ bfCo 

(C-200, y—JP: n n/}N/VA= 3 :97~5:95~1: 
9~1 : 4) ■VmMir^:=.t\cX'0^mi\:.^m (2 1mg. 4 0%) ^#fCo 

20 ^HNMR (3 0 0MHz, CDCI3, 5 p p m) : 1. 3 8-1. 5 2 (2 
H, m), 1. 55-1. 70 (4H, m), 2. 42-2. 64 (4H, m), 
2. 72-2. 86 (2H, m), 4. 42-4. 55 (2H, m), 5. 0 
5 (2H, s), 6. 07 (IH, d, J = 7. OHz), 6. 09 (IH, 
s) , 6. 85 (IH, d, J=8. 7Hz) , 7. 19 ( 1 H, d, J = 7. 

25 0, 8. 6Hz), 7. 32-7. 50 (5H, m), 7. 63 (IH. dd, 
J = 2. 6, 8. 7Hz) , 8. 09 (IH, d, J = 2. 6Hz) ; 
•^y^:^^^^ h/V- (AP c I ) : 4 0 6 . 2 (M+H) o 

mMm 1 2 
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4 -^^^'^^/V^^^^-^- 1 - {4- [2- (1 y jzh:3^>>] 
(1) 4-^:yi^jU:t'^i^-l- {4- [ (2— 7" h^t Knfc°7::^/P) 

i/] - iH-t°y 2-::*-^o3|^3t 

5 4-^^v>yl';^^-iy-lH-t:°y i^>'-2-:^^^ (7. 04g, 35. Om 
mo 1) , 2 - [ (4-3 — K^oi— /I/) 7^ h ^ t Kn t°^>- (1 3. 

6 g . 4 4. 8 mm o 1 ) ^ 3 ^itM—^ ( 2 . 1 g ^ 11. 2 mm o 1 ) . 
^m:^V^J>> (10. 3g, 7 3. (5mmo 1 ) :S.t)^N, N- 

K (2oomL) (Dm^^^ 1 5 o'xzx^—mWiWi^rc.o ^js^^^^s^-e 
10 mm. 7K (1. 2L) Km'^i^btifc^mm^mm^tco m^i^tc^^mmi^ 

( 3 0 0 m L) ^jjnx.^?^i|^^5ii bfcf^, 5il Ufd^^S^ia 

«9*M'fk^i^ (7. 6g. 5 8%) ^#fCo 
15 (2) 4 -^^^v^/V^^iX- 1 - (4 - t Kn:^v^:7rc:=^/1/) -lH-t°yv? 
2 -;d-:/(Dig3t 

4_^^,:;?yV;^dev'- 1 - {4- [ (2-7" h^t Knfc°^c=:/^) ;e-dev'] 
7rc:::i;H - 1 H-t:°y i^^-- 2 (9 8 2mg, 2. 6 0mmol)(^ 
oc/jry ^yl^^l^ (16mL) iZif ]) p - h/V^Vx^./U-Tjs-;? h (6 

20 5mg) ^:t)Px.. iBtrslM^bfcio Si^^tt^^ta^-tr?^*P=^. ^fftHti^mb. 
7jc^t/Stm^9^/^T-^5fe#-r5*i^: J; «9 M-fb-^^J ( 7 4 6 m g . 9 8%) ^# 

(3) 4-^:/^^/^:^^^^- 1 - {4- [2- (1 -t:°n y i^^/P) rnf^^eiy] 
- 1 H- t°y v'>'- 2 ";^>'^S^3t 
25 4 — ^Vv^/^:^=^iy- 1 — (4 — t Kn=^i/:7ai:=^yV) — lH-t°yv^>^ — 
2 (200mg. 0. 68 2mmo 1 ) , 2 - (l y v?^) rc^ 

(0. 1 OmL. 0. 8 2mmo 1 ) . b y n —y'^/U^:^'7 4 (0. 
5 1mL. 2. 05mmol) :SiT>* 1 , 1' - iT^/i^:^/l^:^^/\^) v'f-^y 
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x^ly (5 1 5mg, 2. 0 5 mm o 1 ) ^THF (1 OmL) ^tfiT? 1 B# 

?VioyJ>.^n-^V^=7'7^— (C-3 0 0, :^ ^ J \ xix^i!^^)VJ^=\ : 
5 10) -e^^-f-S ^ .J; til J: <9 UmW^^m ( 1 8 9 m g . 71%) ^#fCo 

^HNMR (3 0 OMHz, DMSO-de, 6ppm) :1. 65-1. 75 
(4H, m) , 2. 4-2. 5 (4H, m) , 2. 79 (2H, t, J = 5. 
9Hz), 4. 09 (2H, t, J = 5. 9Hz), 5. 12 (2H, s), 
5. 94 (IH, d, J = 2. 7Hz) , 6. 06 (1 H, dd, J = 2. 7 
10 Hz, 7. 6Hz), 7. GO (2H, d, J = 8. 8Hz), 7. 23 (2 
H, d, J=8. 8Hz) , 7. 3 2-7. 4 8 (5H, m) , 7. 51 (1 
H, d, J = 7. 6Hz) ; 

b/V' (E S I ) :391 (M+H) ; 
: 1 0 9 - 1 1 1 °Cc 

15 13 — 15 

«i^yi2. (3) -eMv^f^2- (i-fnyi^'v) j—jv^ni^^.-ir'^ 

mmm 1 3 

20 4 -^>-v?/lx;^^<X- 1 - {4- [2- (v^^ y7°P t::°/^T^ y) J^h=3po/] 
- 1 H-b:°y i^^^- 2-:^V 
^HNMR (3 0 OMHz, DMSO-de, 5ppm) :0. 98 (12 H, 
d, J = 6. 5Hz) , 2. 79 (2H, t, J = 6: 9Hz) , 3. 01 (2 
H, h, J = 6. 5Hz) , 3. 90 (2H, t, J = 5. 9Hz) , 5. 1 

25 2 (2H, s), 5. 94 (IH, d, J = 2. 7Hz), 6. 05 (IH, 
dd, J = 2. 7Hz, 7. 6Hz) , 6. 98 (2H, d, J = 8. 9Hz), 
7. 23 (2H, d, J = 8. 9Hz), 7. 32-7. 48 (5H, m), 
7. 50 (IH, d, J = 7. 6Hz) ; 
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-<';^;x^^ b/V (E S I) :42 1 (M+H) o 

MMm 1 4 

f4- n- (':>^^/i^r ^ y> - 2--7°p:^°^-->'] 

^HNMR (3 0 OMH z , DMSO- dg, 6ppm) 24 (3H, d, 

J = 6. OHz) , 2. 19 (6H, s) , 2. 36 ( IH, dd, J = 5. 
5Hz, 12. 7Hz), 2. 45-2. 55 (IH. m) , 4. 61 (IH, 
m), 5. 12 (2H, s), 5. 95 (IH, d, J=2. 7Hz), 6. 
05 (IH, dd, 1 = 2. 7Hz, 7. 5Hz) , 7. 00 (2H, d, J 
= 8. 9Hz) , 7. 22 (2H, d, J = 8. 9Hz) , 7. 32-7. 4 
8 (5H, m) , 7. 5 2 ( 1 H, d, J = 7. 5Hz) ; 
-^7^;^^^^ h/V (E S I ) : 3 7 9 (M+H) o 
MMm 1 5 

4 1 - 14- [1- (v?;;<'^ylxT$ y ) -2-p<^/^-2 

^JfeMl2. (3) T'fflV^fc:2- (l-\i°viV :x. ^ / ^/U^t 2 

5; y _ 2 -7? ^/v- 1 -'fx^^^j—MzM^'^'^j^^ 1 2t mm. 

^HNMR (3 0 OMHz, DMSO-dg, 6ppm) :L. 27 (6H, s), 
2.. 29 (6H, s) , 2. 47 (2H, s) , 5. 12 (2H, s) , 5. 
96 (IH, d, J = 2. 8Hz) , 6. 06 (IH, da, J = 2. 8Hz, 
7. 6Hz) , 7. 04 (2H, d, J = 8. 8Hz) . T . 23 (2H, d, 
J = 8. 8Hz) , 7. 32-7. 48 (5H, m)", 7. 54 (IH, d, 
J = 7. 6H z) ; 

-v'x^^^.^iJ^ b/V (ESI) : 3 9 3 (M+H) o 

mmm i 6 

(4- { [ (3s) - 1 - 3 - b° 
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(1) 4 <^>?/V;f=¥iX- 1 - {4- [ (3S) - 3 - t'n y V] 

4—^i^i:^j\y^^zy-i- (4-t Kodj-ix-^^c^^/^) - 1 H- t;°y v^:x- 

2 -:t>' (3 0 Omgs 1 . 0 2nimo 1 ) , (3 R) - 3 - t K^d^ixt^n 
5 y i^V- 1 -;t?/V7j^':/^ tert— rn;^^^/^ ( 2 3 O m g , 1. 2 
Smmo 1 ) . hV n--f^)VTt^::^y^ 1^ (0. 76mL, 3. 0 5 mm o 1 ) 
'BlO-X, 1' - {TV-Jti}\^T$'=-J^) v?t:°^yv?^ (770mg. 3. 05m 

mo 1) ^THF (i2mL) ^?§.T' 1 bfco mM\-mm.^^ 
10 mm^U}±rmmi^rnhfhfcm'mc h v •7)v:^wm. ( i mD ^jpx.. 

T'lH#P^^#b/Co iJ'nnxjN/ki^ (2 0mL) ^;!]P;t. 2^1^:^^ (20ml) 

m-^n&-r^m-t^^t\c^^mim\:.'^^^ (94mg. 25%) ^#fce 

15 (2) A-^^^^^;\^-^-^'y-\- (4- { [ (as) - l - v-^ ^-<^-5^/v- 
3 - 1:° n y v'^/v] :7rc^/v) -iH-t°y v':/-2-;e-^oM3t 

4-^^e^/^::r=^v^- 1 - {4- [ (3S) - 3 y i^c=:/V':^df-i/] ^7 
,r.=.jV] — 1 H— t°y v^:x- 2— (4 5mg. 0. 1 2 4 mm o 1 ) (O:^ 
^y^jum^ (ImL) K^^^ n^l^i^ / (0. 017mL. 0. 186m 

20 mol) 3^/^Zn [B (CN) H3] 2 7< ^ / — (0. 4m 

L, 0. 12mmoK Z n C 1 a^tJ^'N a B (CN) H^X^mM) ^Mx.^ 

^iy]} ^'f^^:^^^^ 'ci-^ h^^^y^— (c-3 0 0. y^/v- : ^uu^ 

25 /kA=l : 10) Xmm-f-^^tK^'Omm'fh^^ (2 8. 2mg. 5 3%) 

^HNMR (3 0 0MHz, DMSO— dg, 6 P P m) : 1. 30-1. 85 
(9H, m) , 2. 2 0-2. 3 5 ( 1 H, m) , 2. 3 5-2. 5 0 (2H, 
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m), 2. 60-2. 75 (2H, m), 2, 80-2. 90 (IH, m), 
4. 8 3-4. 9 3 (IH, m) , 5. 12 (2H, s) , 5. 95 ( 1 H, 
d, J = 2. 7Hz) , 6. 05 (IH, d d , J = 2. 7Hz, 7. 6Hz), 
6. 95 (2H, d, J = 8. 9Hz) , 7. 22 (2H, d, J = 8. 9H 
5 z), 7. 32-7. 48 (5H, m), 7. 52 (IH, d, J = 7. 6H 
z) ; 

(E S I ) :43 1 (M+H) o 

1 7 

4-^:yi^/U:t^iy-l- (4- { [ (3S) -l-^y-T'PfcVl^-S-b'P 
10 y -^^/V] >^rc:ri/v) - 1 H-fc:°y v^^^- 2 

^HNMR (3 0 OMHz, DMSO-dg, Sppm) :1. 02 (6H, d, 
J = 5. IHz), 1. 70-1. 85 (IH, m), 2. 20-2. 55 (3 

15 H, m), 2. 60-2. 80 (2H, m), 2. 83-2. 95 (IH, m), 
4. 83-4. 93 (IH, m), 5. 12 (2H, s), 5. 95 (IH, 
d, J = 2. 7Hz) , 6. 05 (IH, dd, J = 2. 7Hz, 7. 6Hz), 
6. 95 (2H, d, J = 8. 8Hz) , 7. 23 (2H. d. J = 8. 8H 
z) , 7. 3 2-7. 4 8 (5H, m) , 7. 52 ( 1 H, d, J = 7. 6H 

20 z ) ; 

b/l/ (E S I ) : 4 0 5 (M+H) o 
18.19 

mMm 1 6 Rxj^mikm nx-m^^^tc or) - 3 - 1 kh y 

1 — ;i7yl/7K^^^ t e r t -:7'^yP :n;5!;'7^/i/^ (3S) - 3 - t Kn ^v^t" 
25 CI y v':/- 1 -;557/1^7K:/^ t e r t 

M 1 6 RXJ^MMm 17 h III=^<D^jt^^TV^. HMM 18.19 (7){b-^i^^#fCo 
^M^J 1 8 
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4_^^c:?^V;^jev-- 1 - (4- { r C3R) - 1 ->^^ P^:^'^/^- 3 - b° 

^HNMR (3 0 0MHz, DMSO-de, 6 p P m) : 1. 30-1. 85 
(9H, m), 2. 20-2. 35 (IH, m), 2. 35-2. 45 (2H, 

5 m) , 2. 60-2. 73 (2H, m) , 2. 80-2. 90 (IH, m) , 
4. 83-4. 93 (IH, m), 5. 12 (2H, s), 5. 94 (IH, 
d, J = 2. 7Hz) , 6. 05 (IH, dd, J = 2. 7Hz, 7. 6Hz), 
6. 94 (2H, d, J = 8. 9Hz) , 7. 22 (2H, d. J = 8. 9H 
z), 7. 32-7. 48 (5H, m), 7. 52 (IH, d, J = 7. 6H 

10 z ) ; 

b/V (E S I ) :43 1 (M+H) o 

mrnm 1 9 

4 1 - (4- { r (3R) -l-^y7'Pl::VV-3-b°P 

1; yt^Z^} yz^^^lV) - 1 H- fc:°y v 2 

15 'HNMR (3 0 OMHz, DMSO-dg, 6 p p m) : 1. 02 (6H, d, 
J = 5. 7Hz), 1. 70-1. 85 (IH, m). 2. 20-2. 55 (3 
H, m). 2. 60-2. 80 (2H, m), 2. 83-2. 95 (IH, m), 
4. 83-4. 93 (IH, m), 5. 12 (2H, s), 5. 95 (IH, 
d, J = 2. 7Hz) , 6. 05 (IH, dd, J = 2. 7Hz, 7. 6Hz), 

20 6. 95 (2H, d, J = 8. 9Hz), 7. 23 (2H, d, J = 8. 9H 
z), 7. 32-7. 48 (5H, m), 7. 52 (IH, d, J = 7. 6H 
z) ; 

^x^;^^^ f/W (E S I ) :4 0 5 (M+H) o 

%Mm 2 0 

25 4-^^i^/V-:^=¥v— 1- (5- [2- ( 1 - 1:"^ y S^^/M ^h^^fjx] b°y 

':^>^-2 — f/i^l - iH-t:°y 2-:^^^ 
(1) 2-:/ 13 ^-5- (2-7^ t Fn h°^c=^/v:^=^-» y 
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5-i: Kn^v-t'y i^^^ (1 . 0 g. 5. 7 5 mm o 1)^3, 
4— i/t Ki3- 2H-t°7>' (0. 8 0mL^ 8. 7 7 mm o 1 ) :S."C^^ p - h 
/l^o^VX/l'jijNV^ (llOmg, 0. 5 7 8mmol) O^M-a-*^^ v^i?' n n ^ 
1^1^ (2 0mL) ^?a-e-Bfe^#bfCo R}tsm^^^'^^/l-J>>X-^mVX 

T#bt^fc^^S^^>y ;^;^Vv:^7A^ n-^ b^^^:7^— (c-soo. gt^:^^ 
^/Ix : ^dri?-:/= 1 : 2 0 ~ 1 : 1 0 ) -e)|tM-r§ CI i! J: «9 SM'fli'^^ ( 0 . 
8 1 g . 5 5%) Sr#fCo 

(2) 4— <i/v'/V':^=3^^>- 1 - {5- [2- (1 -t:°-<V i^=^M =^h'^i^l 
10 t:°y v^>^- 2-^/V} - 1 H- t°y v?^/- 2 -:^^cD^3t 

2- (4 -H— K^^^/V;^:^?-:^) -7^ h 7 t: Kn fc:°7 >'Of-^t:) (z: ( 1) "t:- 
#fettfc'^b^#>^fflV^JLo2- il-}^°V2V i^>') y—/]^<Di■^t><0^C2- 
15 ^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 4 0 — 1. 7 5 (6 
H, m), 2. 45-2. 60 (4H, m), 2. 75-2. 85 (2H, m), 
4. 15-4. 25 (2H, m), 5. 05 (2H, s), 6. 02 (IH, 
d, J = 2. 6Hz) , 6. 09 (IH, d d , J = 2. 6, 7. 7Hz) , 
7. 2 9-7. 4 8 (6H, m) , 7. 72 (1 H, d, J = 7. 7Hz) , 
20 7. 79 (IH, d, J = 8. 9Hz), 8. 19 (IH, d, J = 2. 6H 
z) ; 

}>yi^ (AP c I ) :4 0 6. 1 (M+H)o 

2 1 ~ 2 a 

25 ^f2|s:x(*3- Kf^(-#x.J.o2- (1 -f-^y v^i/) y—/u:tM)t-i-^it 

^mi^W:^^m-±Mmm 20 1 mm<Dm'^^n\^\ mmm 21-23 <D'i\i^m 
^jfef^ij 2 1 
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^HNMR (3 0 0MHz, CDClg, 5 p p m) : 1. 4 0-1. 5 8 (6 
H, m) , 2. 23 (3H, s) 2. 4 8-2. 6 2 (4H, m) , 2. 78 
5 -2. 90 (2H, m), 4. 09-4. 11 (2H. m), 5. 03 (2H, 
s), 5. 97-6. 08 (2H, m), 6. 82-6. 90 (IH, m), 
7. 05-7. 13 (2H, m), 7. 17-7. 22 (IH, m), 7. 3 
0-7. 4 6 (5H, m) ; 

h/lx- (ES I ) :419. 2 (M+H) o 

10 mMm 2 2 

a^h^iyl -^a^^-M -iH-t:°y v'>--2-;r:x 

^HNMR (3 0 0MHz, CDClg, 5 p p m) : 1. 3 5- 1. 7 5 (6 
H, m) , 2. 4 2-2. 6 6 (4H, m) , 2. 7 8-2. 9 0 (2H, m) , 
15 4. 18-4. 27 (2H, m), 5. 04 (2H, s), 5. 94-6. 0 
8 (2H, m) , 6. 9 8-7. 2 2 (4H, m) , 7. 31-7. 45 (5 
H, m) ; 

h/V (E S I ) :4 2 3. 2 (M+H)o 

mmm 2 a 

20 4-^>i^y\^:i-^-y- 1- {3-:7/V:^P-4- [2- (1 - \fv V Z^=-^U) 
-^a^^^M -1H-\1°V i^l^-2-:^l^ 
^HNMR (3 0 0MHz, CDClg, 6 p p m) : 1. 7 5- 1. 9 5 (4 
H, m) , 2. 6 1-2. 7 5 (4H, m) , 2. 9 4-3. 0 5 (2H, m) , 
4. 0 8-4. 3 0 (2H, m) , 5. 04 ( 2 H, s) , 5. 99-6. 0 

25 9 ( 2H, m), 6. 99-7. 22 (4H, m), 7. 32-7. 48 (5 
H, m) ; 

-^y^:^^^ h/l^ (ES I) :4 0 9. 2 (M+H) <s 

mmm 2 4 
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4- Cl- (4-:7/V;^p:7:^^/1^) J^b^^v-I -1- {4- \2- 
Xl^)Z>=^;V) rchdr>>l - 1 H- 1:° U v^^^- 2 

(1) :S:t/ (2) ^c:*3V^•r^^^v^;VT/^=^— /^<^f^^9 (31 1 - (4 
-'7;V^X2y^:=-;V) 31:^5^ / — /V^fflV>T# btbfc 4 - [1- (4-7/V:^n 
5 •7:x:.:=-7V) ^^V^l^'] - 1 R- t° U V- 2 -^^'^ 4 -^^^■i;^/V:^=3f-o^- 1 

H-t°y v^:/-2-;^>'(^'^-^^^'9^-^v^§^^^^(^^^fe^!Jl 2 <^ iwi^c^^f^^ft 

^HNMR (3 0 0MHz, CDCI3, 5 p p m) : 1. 63 (3H, d , J 
= 6. 3Hz) , 1. 7 2-1. 9 5 (4H, m) , 2. 5 7-2. 7 8 (4 

10 H, m), 2. 91 (2H, t, J = 5. 9Hz), 4. 12 (2H, t, J 
= 5. 9Hz), 5. 30 (IH, q, J = 6. 3Hz), 5. 82 (IH, 
d, J = 2. 4Hz) , 5. 99 (IH, dd. J = 2. 4, 7. 5Hz) , 
6. 96 (2H, d, J = 8. 8Hz) , 7. 05 (2H, t, J = 8. 5H 
z) . 7. 20 (2H, d, J = 8. 8Hz) , 7. 12-7. 22 ( 1 H, 

15 m), 7. 32 (2H, dd, J=-5. 4, 8. 5Hz) ; 

h/P (AP c I ) :4 2 3. 1 (M+H)o 

2 5 

4- r C6-:7/l^:^P-3-l::°U>^c=^/V) ^ h^v-l -1- {4- [2- (1 

20 ( 1 ) 4 - t: >/- 1 - { 4 - [ 2 - ( 1 - y v?::^/^) :n h d^-i/] :7 

ai=.M -iH-t°y v>>'-2-;^i/oM3S 

4— <>'v^/^::r=^>^- 1 - {4- [2- rnb:3f->] :7 

::c^/V-} - 1 H-t°y 2-:^V(IIJfe^j2. 130mg, 0. 32mmo 
1 ) (DTHF (1 0ml) 1 0%/-^^ v^!>i>>-j^^ (1 6 5mg) 

.g:<?^?#>-=^s ;5?^«riifei£T^ft*ib-c#fctLfca^jc:THF^:?]p;t. ^mm^m 

^ ^v^T^i^i-a :i ^ J; 9 . ^M'fb-^i^ ( 7 5 m g > 74%) ^#/co 
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(2) 4- iQ-^/U^u-3-}l°V ^ {4 - [2- (1 

4-tKo=^->-l- {4- [2- ( 1 - y ^b^e-iX] ■7 0^=:- 

M - 1 H- fc" y i^i/— 2 (20mg. 0. 065 mm o 1 ) ODMF 

5 (0. 8ml) ^3:NaH (60 %^\k, 3 m g , 0 . 0 7 8 mm o 1 ) 

^)P^StU-Tr2 0^^#bfc^. 2-7/^:^n- 5 ^ :/;:^/V:7;^^y^^=3rv^ 
7<^yVt;°y v'V (2 0mg^ 0. 0 9 7mmo 1 ) (DDMF^^IS (0. 2ml) 

<f 7^:5^7 (C-300. T^iJ^y —/I/ : a n ^;VJ>. = 1 : 

1 0 ) x-mm-r^ r ^ j; d ss^^^i^ (12. 5 m g . 45%) ^m^o 

^HNMR (4 0 0MHz, CDCI3. 5 p p m) : 1. 4 2-1. 5 0 (2 
H, m), 1. 59-1. 66 (4H, m), 2. 49-2. 56 (4H, m), 

15 2. 80 (2H, t, J=-5. 9Hz), 4. 14 (2H, t, J = 5. 9H 
z) , 5. 03 (2H, s) , 6. 01 ( 1 H, dd, J = 7. 8, 2. 3H 
z), 6. 05 (IH, d, J = 2. 3Hz), 6. 96-7. 02 (3H, 
m), 7. 25-7. 22 (3H, m), 7. 87 (IH, td, J = 7. 8, 
2. 3Hz), 8. 30 (IH, s) ; 

20 h/W (E S I ) : 4 2 4 (M+H) » 

MMm 2 6 

4- (4-7/V:^P^:^-:^/l^^^'>') -1- (5 - [2- ( 1 - tf ^ y -✓^^/l^) 

mmm 2 5 xm^^t^ 4 -^>'v?/v::t-^->'- 1 - { 4 - c 2 - ( 1 - b:°-< y 

25 :^h^i^l -lH-t°y v?:/-2-;^^/RtJ«2-:7/^;t^- 

5 — p< ^;^/i':7:^^/i';^^i/^5^/vt°y v^:x(Df^«9 {c:4 — ^:xi^/^:^^-:x- 
l- [5- (2-fc°-<y v^:/- 1 — T/WJ^ h=3r>^) t°yv^>'-2 — f/V] -1 
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^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 3 8-1. 7 0 (6 
H, m), 2. 45-2. 60 (4H, m), 2. 75-2. 88 (2H, m), 
5 4. 12-4. 25 (2H, m), 5. 0 1 (2H, s). 6. 01 (IH. 
d, J = 2. 4Hz) , 6. 06 (IH, dd, J=2. 4, 7. 8Hz) , 

7. 10 (2H, t, J = 8. OHz) , 7. 34 (IH, dd, J = 3. 0, 

8. 6Hz), 7. 40 (2H, dd, J = 5. 5, 8. 8Hz), 7. 73 
(IH, d, J = 7. 8Hz) , 7. 78 ( 1 H, d, J = 8. 6Hz) , 8. 

10 19 (IH, d, J = 3. OHz) ; 

h/l/ (E S I ) : 4 2 4 . 2 (M+H) o 

mmwii 2 7 

4- r (6-;^^/\^-3-\i°V i^^'M ?^ h^i^l -1- (4- [2- (1- 

15 (1) 4-tKn^v'-l- {4- [ (2-T Y=^v}^°y=^M 
ya:,:=^/u} - 1 H-t°y V?:/- 2-^:/(^M^^ 

4-^l^i>^i-:t^Z^-l- {4- [ (2— 7" h^t Ko :^=3eo/] 
-IH-fy v^>'-2-;r^ (^JiflJ12(^ (1) . 2. 05g. 
5. 4mmo 1 ) (DTHF (25ml) RXJ^MeOU (25ml) 
20 1 0%^^^ v'-^^i^-^^ (6 0 0mg) ^;!}n;t. 7j<*-t?g^L. S^^trS. 5 
B#^«#Ufc:o SJ^^IS^^iib. ^l«^®i£TM« bT#bttfca^t-p< / 

-/v^m^. mmm^m.^. m.m-r^^tKx^. mmit^i^ d. 2 5g. 

8 0 %) ^#f^o 

( 2 ) 4 - [ ( 6 - 7< ^/^- 3 - t° y v?:=^y^) 7«h=^v']-l-{4-[(2 

Mat 

4 — <>'v'/V;^=3f.>y- 1 - (4-fc Kn:3s^>>:7:ni:=^/^) -lH-t°yi^>'- 
2-:^-^-^'0^2- (v't^^/I-T^ y) j:^^y— /l^<Df^tP«9 {21 (1) T^tbti^fc 
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(3) 4- [ (e-T^^/^-S-t-y V?— yv) p^h^i^l -1- (4-fc:Kn 

5 4-^^^v^/l-:^=3rix- 1 - {4- [ ( 2 — r b 9 t Kn ^/l^) :^=3fe/] 
:7^^/P} - IH-t-y x^^/-2-:^>'(D{^it^!9(- (2) -v^htif^ih^^^ 

m\^\ mmifn2 (2) ,^iii#{^bT^M'fb'^^^#/co 

(4) 4- C (6-p<^/V-3-fc°y ^ h^v-] -1- {4- [2- 
( 1 - t"^ y a^h^^/] :7a::=^/V} - 1 H-t:°y >?^- 2 

10 3t 

4 _^^>^^V;^dr>y_ 1 (4-t Kn^i/:7^^/V) - 1 H- t:° y v'V'— 

2-;^>'(^ftt5i9 (3) ■v'^%hfhfcit^m^m\^\ mMmi(D (5) ^init 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 4 2-1. 5 0 (2 
15 H, m) , 1. 6 0-1. 6 7 (4H, m) , 2. 5 2- 2. 5 8 (4H, m) , 
2. 59 (3H, s) , 2. 82 (2H, t, J = 5. 9Hz) , 4. 16 (2 
H, t, J = 5. 9Hz) , 5. 01 (2H, s) , 6. 01 ( 1 H, dd, 
J = 7. 8, 2. 3Hz) , 6. 05 ( 1 H, d, J = 2. 3Hz) , 6. 9 
8 (2H, d, J=^9. 4Hz) , 7. 19-7. 25 (4H, m) , 7 . 6 
20 4 (IH, dd, J = 8. 2, 2. OHz), 8. 55 (IH, d, J = 2. 
OH z) ; 

b/t- (E S I ) :4 2 0 (M+H) o 

mmm 28 

4- (4 -7/V;^p^V>^-/v^^v^) -1- {4- [2- ( 1 - y v^^/v) 
25 J^h^v-] :7 3^:n/W} -lH-l^°yi^>--2-^V 

(1) 4- (4-:7/l^;e-n^>-::;?/l';:^df.» -1- {4- [ (2-7^h^fcF 

nf^^/L) ;e-=3fi>'] 7.1::=^/^} -lH-fc°y v^>^-2-:^i/(^M3t 



123 



wo 2005/085200 



PCT/JP2005/004260 



4 — tKndp^/-i- {4- [2- ( 1 - y v^:=^/l/) rchdf-^>] y 
M — 1 H— t°y v^^- 2 -:^:yRx:^2--7/i-:t^ — 5 — 7« 
:t^i^?i'^/V\i°]) i^>'(Di-^^y)i<l4-\i Vn^iy- 1- {4- [ (2-7"h^ 
tKnfc-^^/l^) :^=¥v^] y:nz=^M - l H- fc:° y 2 (^Jfe^j2 

5 7- (1) ) Rxj^4-y/u:t^^i^i^/i-:f^^]^'^m\^^^U^l'iMMm2 5- 

(2) ^IWl^icLT^Sit^^i^^^fCo 

(2) 4- (4 -^/P-;^^^^^^^/^:^:^-^/) —1- (4 - t Kn =^v^:7:3ic=^/l/) 
- 1 U- \i° V i^>'- 2 

4 -^>'i^/^;e-=3r^/- 1 - {4- [ (2--7^ h^fc Knt°^:=i7l') 

10 :7^::^/V} - 1 ¥L- V 2 -:tl^(Di^^'0 (l) -e# btufcfb-^ife^ 

^v^§^^n-^*«f?!]l 2 (2) tmmi^'Lxmmit-^^^m^o 

(3) 4- (4-:7/V;^-n^^-v'/V:r=3rv^) -1- {4- [2- (l-f-^y 

^h^^j^v-] :7^:=^/H - 1 H - f y v'i^- 2 
4 _^^c;?yp;^dj.,>'_ 1 _ (4_t - 1 H-t:°y i^^'- 

15 2-:t>'(DiXt>^\^ (2) Tltb^/cL^b-^^/^. ^fefc:^ 2- (-^t^^/^T^ 
y) rciJ^y— /V(7)f($t?t)t^2- ( 1 - fc:°-< y v'^') / —^l^^m^^^^&.m'i 

mmmi (5) ^iii#}cuT*M^b^#j^#fc:o 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 4 2-1. 5 0 (2 

H, m), 1. 59-1. 67 (4H. m), 2. 48-2. 58 (4H, m), 
20 2. 78-2. 83 (2H, m), 4. 12-4. 17 (2H, m) , 4. 9 

9 (2H, s), 6. 01 (IH, dd, J = 7. 8, 2. 3Hz), 6. 0 

4 (IH, d, J = 2. 3Hz) , 6. 98 (2H, d, J = 8. 6Hz).. 

7. 10 (2H, t, J==8. 6Hz), 7. 20-7. 25 (3H, m), 

7. 40 (2H, dd, J = 8. 6, 5. 5Hz) ; 
25 b/V- (E S I ) :4 2 3 (M+H)o 

HJfe^iJ 2 9 ~ 3 2 
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it^m^^W'^^&.m-imMm 28 1 mm(7)m¥^n^^. mmm 29-32 (Di\^ 
mmm 2 9 

5 4— (4 — -1- {4- [2- ( 1 - b° p y v^^/i^) 

J^h^iX] :7ji^/V} - 1 H-i^°y >^>-- 2 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 8 3-1. 8 8 (4 
H, m), 2. 66-2. 76 (4H, m), 2. 95-3. 01 (2H, m), 

4. 16-4. 21 (2H, m), 4. 99 (2H, s), 6. 01 (IH, 
10 dd, J = 7. 8, 2. 3Hz), 6. 04 (IH, d, J=2. 3Hz), 

6. 99 (2H, d, J = 8. 4Hz), 7. 10 (2H, t, J = 8. 4H 
z) , 7. 2 0-7. 2 8 (3H, m) , 7. 40 (2H, dd, J = 8. 4, 

5. 7H z) ; 

h/l^ (KS I) :4 0 9 (M+H) ; 
15 m,^^ : 1 2 4 - 1 2 6 °Co 



1- {4- [2- (-:;^31^/Vr ^ y) JCh:3f->'1 ^or^^^/l-} -4- (4-:7/V 



^HNMR (4 0 OMH z, CDCI3, Sppm) :1. 11-1. 19 (6 
20 H, m) , 2. 6 6-2. 8 3 (4H, m) , 2. 9 3-3. 0 5 (2H, m) , 
4. 09-4. 25 (2H, m), 4. 99 (2H, s), 6. 02 (IH, 
dd, J = 7. 8, 2. 3Hz) , 6. 04 (IH, d, J = 2. 3Hz)., 
6. 98 (2H, d, J = 8. 6Hz) , 7. 10 (2H, t, J = 8. 6H 
z), 7. 20-7. 28 (3H, m), 7. 40 (2H, dd, J = 8. 6, 
25 5 . 7 H z ) ; 

h/V (ES I) : 4 1 1 (M+H) o 
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4- (4—-:7/]^^n^>i:^/V^-^iy) -1— [A- [2- {A—^fVH^'^) ^jV) 
J^h^jy] :7j^-/i^} - 1 H-b°y v'^-- 2-;^:^ 

'HNMR (4 0 0MHz, CDClg, 6 p p m) :2. 57-2. 61 (4 
H, m) , 2. 82 (2H, t, J = 5. 5Hz) , 3. 7 3-3. 7 6 (4 
H, m) , 4. 14 (2H, t, J = 5. SHz) , 4. 99 (2H, s) , 
6. 01 (IH, dd, J = 7. 4, 2. 7Hz) , 6. 04 ( 1 H, d, J 
= 2. 7Hz), 6. 98 (2H, d, J = 9. OHz), 7. 10 (2H, 
t, J = 8. 8Hz) , 7. 21 (IH, d, J = 7. 4Hz) , 7. 26 (2 
H, d, J = 9. OHz), 7. 40 (2H, d d, J = 8. 8, 5. 3Hz) ; 
b/l' (E S I ) : 4 2 5 (M+H) » 



4- (4 — :7/V;e-P^>-v^7l^:^^->') -1— {4- [2- (h^^-;^- 2. 5 

- i^T^ ^jV- 1 - y j: h :3r:y] :7ai:=:/V} - 1 H- y -J^y- 2 
— 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) :0. 92-1. 18 (6 
H, m), 1. 32-1. 52 (2H, m), 1. 95-2. 15 (2H, m), 
2. 86-3. 23 (4H, m), 4. 03-4. 20 (2H, m), 4. 9 
9 (2H, s), 6. 0 0 (IH, dd, J = 2. 7Hz, 7. 6Hz), 6. 

03 (IH, d, J = 2. 7Hz) , 6. 98 (2H, d, J = 8. 9Hz) , 
7. 10 (2H, t, J = 8. 8Hz), 7. 18-7. 31 (3H, m), 
7. 39 (2H, dd, J = 5. 3Hz, 8. 8Hz) ; 

h/k (E S I ) : 4 3 7 (M+H) o 

^Jfe^J 3 3 

4 - [ ( 5 - :7/l^:^P - 2 - y \y::=~}V) ^h^>-] -1- {4- \2.- (1 

- \fvi^)i^=:-)V) j^h^riyl — 1 H-h°y s;i'>-— 2 

4 — <^c;?yi,;^df.,;;/_ 1 _ [;4_ (2-'7" h^l: Knl:"^^/!^:;^:^^^) :7a; 

- [2- (1 -fc" n y v?^/V) jih^aj^v-] :7ai=ylx} - 1 H- fc" y 2 - 



3 2 
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-t Fndf-->- 1 - {4- [2- (1 -t°n y v?^/l/) or-hd^iy] ^^-/u} 
- 1 H - 1° y i^V- 2 2 - t Kn 5 -:7/l^;^a t:° y 

>'^^ -^i/>'/V:^=3{^v'- 1 - (4 - t KHdriy^^cr^/^) — IH 

5 -}:fVi^:^-2-^tyRXJ^2- ( 1 - fc°n y /V(Df^i9 ^^:ffiv^T^ 

^W!ii2 (3) tmm(DRm^ff^\ mmit-k^^^mco 

'HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 81-1. 85 (4 
H, m) , 2. 6 4 — 2. 6 9 (4H, m) , 2. 94 (2H, t, J = 5. 
9Hz) , 4. 15 (2H, t, J = 5. 9Hz) , 5. 15 (2H, s) , 
10 6. 03 (IH, d, J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 4, 
2. 7Hz) , 6. 99 (2H, d, J = 9. OHz) , 7. 27-7. 22 
(3H, m), 7. 49-7. 45 (2H, m), 8. 48 (IH, d, J = 
2. OHz) ; 

h/P (ES I) : 4 1 0 (M+H) o 

15 mMM 3 4 ~ 4 3 

mMM 3 3 -efflv^^c 2 - 1 Kn ^^v'T^ 5 - :7/v;r n t° y v^^^>^j^;-r 

§'fb^i^}^:#x.5jMi^f*^jfe^ii 3 3^ l^#o^'^t^^fv^, mmm 3 4 ~ 4 3 

I^Jfef^iJ 3 4 

20 4 - [ ( 5 -7^ ^/l^- 2 - 1::° y ^ b -1- {4- [2- (1- 

h°pyv^^/V-) j^h^v-] :7j,^yv} - iH-fc:°y v'^-2-:^>- 
'HNMR (4 0 OMH z, CDCI3, 6ppm) :1. 82-1. 87. (4 
H, m) , 2. 36 (3H, s) , 2, 6 5-2. 7 2 (4H, m) , 2 . 9 
6 (2H, t, J = 5. 7Hz) , 4. 17 (2H, t, J = 5. 7Hz) , 

25 5. 13 (2H, s), 6. 03 (IH, d, J = 2. 7Hz), 6. 07 (1 
H, dd, J = 7. 4, 2. 7Hz) , 6. 99 (2H, d, J = 9. OHz), 
7. 21 (IH, d, J = 7. 4Hz) , 7. 25 (2H, d, J = 9. OH 
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z) , 7. 34 (IH, d, J = 8. 2Hz) , 7. 55 ( 1 H, d d , J = 
8. 2, 2. 3Hz), 8. 45 (IH, d, J = 2. 3Hz) ; 
-x';^;;^^:^' h/V (ESI) : 4 0 6 (M+H) o 

mmm 3 5 

5 4- [ (6 2"l::°y b^v-] -1- {4- [2- (1 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 8 4-1. 8 9 (4 
H, m) , 2. 7 2-2. 7 8 (4H, m) , 3. 01 (2H, t, J = 5. 
5Hz) , 4. 19 (2H, t, J = 5. 5Hz) , 5. 10 (2H, s) , 
10 6. 00 (IH, d, ] = 2. 3Hz), 6. 08 (IH, dd, J = 7. 8, 
2. 3Hz) , 6. 91 (IH, dd, J = 7. 8, 2. 3Hz) , 6. 99 
(2H, d, J = 9. 4Hz), 7. 23-7. 27 (3H, m), 7. 36 
(IH, d, J = 7. 8Hz) , 7. 85 ( 1 H. q, J = 7. 8Hz) ; 
•Ty^yf.^^ h/V (ESI) : 4 1 0 (M+H) o 
15 MMM 3 6 

1- {4- [2- (1 y v?^/l>-) rch:3r>:x] -4- [ (5- 

h y ^ ^/v- 2 - 11° y -2^=^/1^) 7^ b - 1 H- b° y iy'>'- 2 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 8 2-1. 8 7 (4 
20 H, m) , 2. 6 5-2. 7 2 (4H, m) , 2. 96 (2H, t, J = 5. 
5Hz) , 4. 1 7 (2H, t, J = 5. 5Hz) , 5. 24 (2H, s) , 
6. 01 (IH, d, J = 2. 7Hz) , 6. 10 (IH, dd, J = 7. 8, 
2. 7Hz) , 6. 99 (2H, d, J = 8. 6Hz) , 7. 24-7. 27 
(3H, m), 7. 62 (IH, d, J = 8. 6Hz), 7. 99 (IH, d, 
25 J = 8. 6Hz), 8. 89 (IH, s) ; 

h/V (ESI) : 4 6 0 (M+H) o 

mmm 3 7 
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>: 

(1) 2-:7^n^-5->^>^/i^:^op< h f U ^^^/(T^Mit 

5 (2. 4g. 17. 3mmo 1 ) :SLt)«i5'nnv?:7/P:^ai^^-:h 

}.y>^A (4. 2g. 2 7. 5mmol) ^ 2 5 - t Kn =3ei/t:° U 
(2. 4 g. 13. 8mmo 1 ) (DDMF (2 OmL) ^V-^(c:;!]Px.s 8 0°C 

10 ^Vl^;^^ d-^ h ^^=7y A~ (C - 3 0 0. : @^^^^/^= 10 0: 

1-10 0 : 2 ) -e»Mi-^ ^ tei J: 19 ^M^b^^^ ( i . 3 2 g . 4 3%) ^ 

(2) 2 h=3ev^:5t7/^5ijfc:^/V- 5 -i^:7/V;;e-T3^ -J^^(DW^ 
2-'f^^-^-^J>-yjV-^xii^Y^^y\f3-J^^i\. 32g> 5. 8 9mm 

15 o 1 ) . v'^7A (132mg. 0. 59 mm o 1 ) . 1 , 1 ' — 

{-J'-7 a:.=:.;V'7 / ) ^rnn-fev- (654mg^ 1. 18 mmo 1 ) 'Bl 

■0«h iJrr:^/VT5:^ (1. 6mL, 1 1. 8 mm o 1) <^DMF (1 5mL) 
^Xj^a:.^ (15mL) (Dm^mm.-^—n.\\:MMWm%.~f. 5 O'CT'— Bfe 

T^?^b"C#btt:r^aS^v'y ;^<^V^':^9>^^ i^-^ (c-3 0 0, 

^dri^^- : f^^rc^/i.== 4 : 1 ~ 3 : 2 ) -TT'lt^i-S r i (Jl J; 9 ^M'fli-a'i^ (1 . 
0 3 g , 8 0%) ^#fcio 

(3) 5 -v^:7/v;ru7< h^v/-2-t Kt2 ^ ^/l/ 1° J) ^^^^^(^^5^ 

25 2 — ^ b^^v';^//^^'— 5 — v^:7/U-:;e-n ^ h^v-t"!) v^V ( 1 . Og.4. 
6mmol) (Z)THF^^S (40ml) 1 ^i^TK^'f^v^-T V ^ 
^ J>.(D Y fVz^^^mW, (13. 8mL, 13. 8 mm o 1 ) ^^JPx.> 0°C-e4 0 
^fH^^#b/Co ^V^T. Tkm'fb^!^^-^ b y e^i^ (17 4mg. 4. 6 mm o 
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1) ^-tl:^ ^ (2mL) ^M^. 0 3 0 ^rHl*# bfCo KMWi'^'m. 

(C-300. ^=3r1^>' : St^^^/l^= 3 : 2~2 : 3) ^'^^^'^^ 
5 ^ J: t) ( 7 3 8 m g , 8 7%) ^#fCo 

(4) 4- [ (5 -v':7/V::rn^ hdf-->- 2 v':^^/^) ^b^^rv-] -1- 
{4- [2- (1 -t°n y rchdf-<x] _iH-t°yv?i/- 

2 — ::^i^(^^5t 

_b|B (3) 'tr#e5tbfc:^li^J^^IIJfeM3 3 i!lHl#lc^{tUT^ffl^li'^i^^# 

10 fdo 

'HNMR (4 0 OMHz, CDCI3, appm) :1. 90-1. 97 (4 

H, m), 2. 77-3. 19 (6H, m), 4. 25-4. 30 (2H, m), 

5. 17 (2H, s) , 6. 03 ( 1 H, d, J = 3 . IHz) , 6. 08 (1 

H, dd, J = 7. 8, 3. IHz) , 6. 57 (IH, t, J = 72. 4H 

15 z) , 6. 99 (2H, d, J = 8. 6Hz), 7. 22-7. 28 (3H, 

m) , 7. 57-7. 48 (2H, m). 8. 49 (IH, d, J = 3. IH 

z) ; 

'7:^::^^-!7 h/V (E S I ) : 4 5 8 (M+H) „ 

nmm 3 8 

20 4— ('>^P^>-^/^p< -1- {4- [2- (1 -b°P y v^:=^/P-) 

h=3ev-1 - lH-b:°y v^:^-2-;e-^ 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 2 8-1. 3 8 (2 
H, m) , 1. 54-1. 7 0 (4H, m) , 1. 7 9- 1. 8 8 (6H, m) , 
2. 3 2 — 2. 4 0 (IH, m) , 2. 6 8-2. 7 6 (4H, m) , 2 . 9 
25 8 ( 2H, t, J = 5. IHz), 3. 82 (2H, d, J = 7. OHz), 
4. 18 (2H, t, J = 5. IHz) , 5. 94 ( 1 H, d, J = 2. 4H 
z) , 5. 96 (IH, dd, J = 7. 0, 2. 4Hz) , 6. 99 (2H, 
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d, J = 8. 6Hz) , 7. 18 (IH. d. J = 7. OHz) , 7. 25 (2 
H, d, J = 8. 6Hz) ; 

}>7l. (ESI) : 3 8 3 (M + H) „ 

^it^J 3 9 

5 4 - ( v-:^ P h^iy) -1- {4- r2- (l-b°P!J 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) :0. 98-1. 10 (2 
H, m), 1. 17-1. 36 (4H, m), 1. 50-1. 90 (9H, m), 
2. 6 7 — 2. 8 0 (4H, m) , 2. 9 6 — 3. 0 4 (2H, m) , 3 . 7 
10 5 (2H, d, J = 5. 5Hz), 4. 17-4. 23 (2H, m), 5. 9 
3 (IH, d, J = 2. 4Hz) , 5. 96 ( 1 H, dd, J = 7. 8, 2. 
4Hz), 6. 99 (2H, d, J = 8. 6Hz), 7. 18 (IH, d, J 
= 7. 8Hz), 7. 25 (2H, d, J = 8. 6Hz) ; 
b/l- (ES I) : 3 9 7 (M+H) „ 

15 mMm 4 0 

4- r (5-^PP-2-l::°y v^^/l-) ^ h^-^l -1- (4- [2- (1- 

j^h^^jy] :7::c^/i^} - 1 h- b°y v?^-- 2 
^HNMR (4 00MHz, CDCI3, 6 p p m) : 1. 8 2-1. 8 6 (4 
H, m) , 2. 65-2. 71 (4H, m) , 2. 96 (2H, t, J = 5. 

20 9Hz), 4. 16 (2H, t, J = 5. 9Hz), 5. 15 (2H, s), 
6. 02 (IH, d, J = 2. 7Hz) , 6. 07 ( 1 H, dd, J = 7. 8, 
2. 7Hz) , 6. 99 (2H, d, J = 9. OHz) , 7. 22-7. 27 
(3H, m), 7. 43 (IH, d, J = 8. 6Hz), 7. 73 (IH, d 
d, J = 8. 6, 2. 3Hz) , 8. 58 ( 1 H, d, J = 2. 3Hz) ; 

25 h/^ (ES I) :4 2 6 (M+H) ; 

Mt-^ : 16 8-17 O'Co 

mMWf]4 1 
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4 - [ 4 - ( MJ ^/u^^ ^^/i^) ^>-v^7V;j-^'^1 -1- {4- [2— (1 

^HNMR (4 0 OMHz, CDCI3, 6ppm) :1. 83-1. 88 (4 
H, m), 2. 68-2. 75 (4H, m), 2. 98 (2H, t. J = 5. 
5 5Hz) , 4. 18 (2H, t, J = 5. 5Hz) , 5. 10 (2H, s) , 
6. 02 (IH, d, J = 2. 4Hz) , 6. 05 ( 1 H, dd, J = 7. 8, 
2. 4Hz) , 6. 99 (2H, d, J = 9. 4Hz) , 7. 22-7. 27 
(3H, m) , 7. 54 (2H, d, J = 7. 8Hz) , 7. 67 (2H, d. 
J = 7. 8Hz) ; 
10 (E S I ) : 4 5 9 (M+H) o 

Mmm 4 2 

4- (2 -:7yl^:^P^:xi?/l^:^=3e':x) -1- {4- C2- (1 y v^:::^/!^) 

^HNMR (4 0 OMHz, CDCI3, Sppm) :1. 93-1. 99 (4 
15 H, m), 2. 88-3. 04 (4H, m), 3. 14-3. 20 (2H, m), 
4. 28-4. 33 (2H, m), 5. 10 (2H, s), 6. 04 (IH, 
dd, J = 7. 8, 2. 4Hz) , 6. 08 ( 1 H, d, J=2. 4Hz) , 
6. 95-7. 49 (9H, m) ; 

h/l/ (E S I ) : 4 0 9 (M+H) o 

20 MMW^l 4 3 

4- -1- {4- [2- il -J>=^;v) 

^HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 9 0 — 1. 9 4 (4 
H, m) , 2. 8 2-2. 9 0 (4H, m) , 3. 08 (2H, t, J = 5. 
25 3Hz), 4. 26 (2H, t, J = 5. 3Hz), 5. 04 (2H, s), 
6. 01 (IH, d, J = 2. 7Hz), 6. 05 (IH, dd, J = 7. 7, 
2. 7Hz), 6. 97-7. 41 (9H, m) ; 
•^J^;^-<iJ^ b/l/ (E S I ) : 4 0 9 (M+H) o 
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mMm4 4 

5- (4 -77V:^P--<>-v^/l^;^=^v^) -2- {4- [2- (1 -ifu V 
:r.h^->l :7^:=:/P| - 2 H— b° y ^ ix^^^- 3 

(1) 4, 5-i?yi3^-2- (4-p< h=3f-i/:7ai:=:/l') - 2 H- t:" y ^ v'^ 
5 -3— 

=1:7" ex i:.^ (3. Og. 11. 6 mm o 1 ) . 4-^ b^i/:7rc^/l/t 
i:^^ ' ( 2 . 6 g . 4 4. 2 mm o 1 ) RU^mi- h V ^ ( 0 . 95 

g, 2 6. 8mmo 1) ^7*C (4 8mL) B^W^^ bfc. Jfclfttitl 

srMm. mm (2 0mL) cf^i 2 o°c-t?3 o^rHm#bfco 

10 (^7j< (lOOmL) ^;f}P;tm#b?'.e:dSb^?a^-Cr^*PLfCc #^nfc:tf ttli|^^ 
7k (5 0mL) &t>*7< i^' y -/V (5 0mL) "C^lf-^^^ m^mir^:ztK 
cfc 19 . ^Siti^i^ ( 2 . 7 3 g . 6 5. 2 %) ^#fCo 

(2) 4, 5-i;^-7't3^-2- (4-t Kn^-V^rccr-yV) -2H-l::°yi5^>^ 

V- 3 -^^^O^^t 

15 4, 5-v^:/n^-2- (4-y b=^v^:7a.r^/V) - 2 H- fc° y ^?^'~v^^^- 3 
(1. 1 g^ 3. 0 6mmo 1 ) Ov^i^nn^ (3 OmL) ^^iz. 
l^^H^>ftiJj^!>*v?i^nn;^<$^>'^|^ (5. 5mL) ^IJIO^, ^UX—mMi 
WVtCo 7K (3 OmL) ^1}UK.3 0^mmW\^tio #P.tb/ctfW^^?tSlL. 
7KRn^ n n 7lN/i-J^-t:-*##. ^t;^^-^ ^tiZiX^. mmit^!^ (1 . 0 3 g . 
20 9 7%) ^#^Co 

(3) 4, 5-i:^yc2^-2- {4- [ (2-7" h^t Kn f^^/V) :^=3f-iy] 
l^rn^/lx} - 2H-tf y iJ^'v^V- 3 -:^:/c^M3t 

4, 5-v^:7^n^-2- (4 -t Ki=t=3riy7 3i::^/P) - 2 H- t:° y ^'-:^^-- 
3-::^>' (1. 0 3 g. 2. 9 8mmo 1 ) (D-:^^ u u pi ^ >- (3 OmL) ^ 

25 l^j^ii^i^iofc-y i;'cne7i^ p- h:SLt>^3, 4-v^fcKn 

-2H-t°^V (0. SmL, 8. 8 9 mm o 1 ) ^M^s ^UX^2^r^UW 
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^Bih-r^ :it\z.x'o mmit^m ( i . i g ^ 8 6%) ^m^o 

(4) 4_yn^— 5— (4—■^J^y:tr2^^yi;^/^y:t^-y) -2— {4- [ (2 

5 oMat 

TK^-fl::^ hy^7i>. (31mg. 0. 75 mm o 1. 6 0%, ^4-^ 
7P;^n^^v?/l-T/V=i— (0. 0 9 1mL, 0. 8 4 mm o 1 ) ON, N — 
v'p? T 5 K?^?i^ ( 2 m L) ^31^)0^. ^UX^ 1 H#Fmlii# bfCc ^ 

}:t:-'{^^4, 5-Z^yn^-2- {4- [ ( 2 -7^ h y t Kn :^^iy2 
10 :7a::=7P} — 2H— ^^^v'^— 3 — (3 0 0mg. 0. 7 0 mm o 1 ) 
ON, N-v^^^/V/}n/VAT5: K^r-^ (2mL) idt^o < f9 i!;!]P;t. ^^-1? 1 

J^.-^ Y'!f=7'y 4— (C-3 0 0s St^^'f-/^ : ^=3f.1^:/= 1 : 2) 
15 -e»M-r ^ ^ ^ J; 0 Mlb^il^ (1 3 6 m g . 4 1%) ^#fCo 

(5) 5- {4-^jV'^n^^^-JjV:^-^l/) -2- {4- [ (2--7^b^tK 
nfy^/V) ;*-=3rv^] :7::c:=i/v} -2H-t°i; i5^v?>'-3-;t:^0^5t 

4— T'n^— 5— {4—'y —2— {4- [ (2—7^ 
b^t Knfc°^:^/^) :^^>^] ^rc^/V} -2H-t:°y ys/^^-3— ( (1 
20 36mg. 0. 29 mm o 1 ) (DT h ^ t K n 7 ^ ( 1 m L) \Z.2. 6 

e^^n-^^^^/vy ^=3^ih>'^IS (0. 13mL, 0. 3 5 mm o 1) 

7 8°C-t?;!jP;t. 3 OrJ^ffi^^bfcio SJ^i^^^fClp? ^5? y — /^^^)D;t^a^"e?a 

-^^jkxm'^^. myk^m-^^^^-i^^j^xttmL-fco mm^m&rmmvxn 

25 btLfcBS^i/y n-^ h:5^'^:7^^ (C- 3 0 0. : 

^df-f->'=i : 1) X'^M-t^^tKX^mmit^'^ (7 4. 2mg. 6 5. 
3%) Sr#fc„ 
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(6) 5— i4—y/U^n^>i>jU:t^->') -2- {4- [2- (1— t:°ny 
4—^>'i^/l'yt^l^-l- {4- [ (2 -7^ t: Kn fc-^ri/v-) 

5 fflv^. mmmi2(D (2) :sl-o« (3) tiRiitjc:sj^;b-c^j@^b'^i^sr#f:io 

^HNTMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 65-1. 80 
(4H, m) , 2. 5 0-2. 7 5 (4H, m) , 2. 8 0-3. 0 0 (2H. 
m), 4. 13 (2H, t, J = 5. 6Hz), 5. 16 (2H, s), 6. 
49 (IH, d, J = 2. 8Hz) , 7. 02 (2H, d, J = 8. 9Hz) , 
10 7. 26 (2H, t, J = 8. 7Hz), 7. 38 (2H, d, J = 8. 9H 
z), 7. 38 (2H, dd, J = 5. 6Hz, 8. 7Hz), 7. 92 (1 
H, d, J = 2. 8Hz) ; 

b/V (ES I) : 4 1 0 (M+H) o 

MMi^] 4 5 

15 4- [(E) -2— (4 :7:x.rr./I^) h;-':::!/]^] -1- {4- [2— (l 

y jih^ev-] -^a^^-M - i H-b°y v^^^- 2 

(1) 4-3— K- 2- (4-^ h=^i/^:/i^/P:e-=ar-» \i°])i>l^(Dm^ 
^- ^ ye^i/^-^^JjVT ;V:=i—;V (17. 0 4g) (7)DMF (2 5 0mL) M 
m^y^MWl.'r h y ^ A ( e O %m>^, a. 93g, O. 188 mm o 1 ) 
20 <^T;tJPx.. 3 0:5>r^^#bfco 2-:7/l-:^n-4-3— Kt-y i^:^ (2 5. 0 

^■r^^:^(Cj;S9^M<l::^^ (2 6. 15g, 6 8%) ^#fCo 
25 (2) 4- C(E) -2- (4-:7^1/:;e-n:7^c::^/P) tf:=^/^] -2- (4-^ h 

4-3— K— 2— (4 h=¥->^:/v^/V:^=^i^) t'yv'i/ (4. 2 5g) <7) 
DMF (7 0mL) WM'^ A—'y :^^\^^^ (3. OmL). v^iJ' n n If ^ 
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( b y ■y=^=./V7i^:^y^:y) y-^^s;>r>j^ (8 7 Omg) RU^m:^ y (5. 

m^hMz.n^^i^V'^^jV-^=7J>^^X2-^Y^=7-y^— (C-2 0 0 ;f^^ar^ 
5 ;U : ^dri^>'= 1:19~1:9~1:4) XmU-t ^ ^ t \Z. ^ ^ ^Mih^^ 
( 2 . 5 5 g , 6 1%) ^#fCo 

(3) 4— [(E) —2— (4-:7/V;e-r3:7^rzyV) If^/P] — lH-t°yi^:/ 
- 2-:^V(7)Ma£ 

4— [(E) —2— (4— :7/V;^pi:7^c:i/V) f::^/^] -2— (4-7«h=^v^^ 

10 :/v?/V:^^v') t:''yv^>' (2. 5g) (Z) ^ n n Tjs/Vi^ (15mL) ^T^^^^ h y 

(15mL) &Anx.. ^IH-e 1 B#P«# bfCo S;j&fS^^i£T?i 

^M'fli'^^ ( 1 . 6 3 g , 10 0%) ^#fc:c 

(4) 4- [(E) -2- (4 -:7yV:;rn :7 3i=/^) fcr^yV] -1- {4- [2 
15 — {l—\fu]}V'=-/V) =cYe^iy-\ - iii-ii°V i^^^- 2—:tZy(D 

mm 

MMmi 2-effiV^fc4-^>'>?/^;^-=^^y- lH-t°y v^>'-2-:^^^4- 
C (E) —2— (4 — :7/^:t-C3 >^rc-/v) t^n/v] - 1 H- t°y 2 
:/{C#;tSi^i.i^«||»iJl 2. (1) . (2) (3) i:lll«(D^j^^^fV> 

20 {b-^^^^fco 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 8 — 2. 0 8 (4 
H, m) , 2. 8 5-3. 0 7 (4H, m) , 3. 0 7-3. 2 8 (2H, m 
) , 4. 28-4. 42 (2H, m), 6. 46 (IH, dd, J = l. 9, 
7. 2Hz), 6. 62 (IH, d, J = l. 9Hz), 6. 83 (IH, d 
25 , J = 16. 4Hz), 7. 02 (2H, d, J = 8. 9Hz), 7. 09 ( 
2 H, d, J = 8. 9Hz) , 7. 16 ( 1 H, d, J = 16. 4Hz) , 7 
. 30 (IH, d, J = 7. 2Hz) , 7. 32 (2H, d, J = 8. 9Hz 
) , 7. 79 (2H, dd, J = 5. 4, 8. 7Hz) ; 
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(E S I ) :4 0 5. 1 (M+H) o 

mMm4 6 

4- r(E) - 2-:7a^^/i^^^— 7vl -1- (4- [2- (1 y 

'HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 7 2-1. 9 2 (4 
H, m) , 2. 5 3-2. 7 5 (4H, m) , 2. 93 ( 2 H, t. J = 6. 
OHz) , 4. 15 (2H, t, J = 6. OHz) , 6. 48 ( 1 H, d d , 
10 J = l. 8, 7. 5Hz), 6. 64 (IH, d, J = l. 8Hz), 6. 9 
2 (IH, d, J = 16. 3Hz) , 7. 01 (2H, d, J = 8. 9Hz) 
, 7. 20 (IH, d, J = 16. 3Hz) , 7. 2 5-7. 4 5 (6H, m 
), 7. 51-7. 59(2H, m) ; 

h/U (AP c I) :3 8 7. 1 (M+H)o 

15 mMm4 7 

4— C (E) -2- (5— ^PP-2-fc:°y i^:=-M \f:=-/U^ - 1 - { 4 — [ 
2- (1 -t:°P y -lH-\fVi^^^-2-:tly 

(1) 5— i5'nn-2 - If f y ^^^'(D^^t 

2, 5 -V?^ n n t°y ( 1 0 . Og) . b y :7 7l/;r P * !^7|^;i7 y "^7 

20 A (10. 8 6g) . v^i^^nn 1, 1' f;^ (v^:7 3i^/1'7}n;^ :7 ^ y ) :7ai 
n-fe>' (II) (Di^i!7 ^ly^Wi (2. 5g) , 

r5:v(i4. 13m L) :sLtJ«:3^i5'y— /v- (i 5 omD (om-^m^m^'T . 

— P«#bfco ^?a^-t??^*pft. Stm^9^/^^;{]P^. l^fn^^yK*-^ h y 

25 TMUT^btUfcaS^i^jE^® (6 3°C. 8mmHg) -r^^ i^i-J; t)^ 
fflfli^i^ ( 6 . 5 0 g , 6 9%) ^#fCo 

(2) 4- C (E) -2- (5-^nci-2-t°y v?:^/V) tf'^/l^] -1- { 
4- [2- (1 - y v=^/l-) :7azr^/V} - 1 H-t:°y i^^-- 2 
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^HNMR (4 0 0MHz, CDCI3, 5 p p m) :1. 8 0 — 1. 8 5 (4H 
5 , m) , 2. 6 0-2. 6 7 (4H, m) , 2. 92 (2H, t, J = 5. 9 
Hz) , 4. 15 (2H, t, J = 5. 9Hz) , 6. 48 ( 1 H, d d , J 
= 2. 0, 7. IHz) , 6. 72 ( 1 H, d, J = 2. GHz) , 7. 02 
(2H, d, J = 8. 7Hz) , 7. 18 ( 1 H, d, J = 16Hz) . 7. 
31 (2H, d, J = 8. 7Hz) , 7. 33 ( 1 H, d, J = 7. IHz) , 
10 7. 38 (IH, d, J = 8. 4Hz), 7. 42 (IH, d, J = 16Hz 
), 7. 69 (IH, dd, J = 2. 6, 8. 4Hz), 8. 59 (IH, d, 
J = 2. 6 H z) ; 

b/V (ESI) : 4 2 2 (M+H) „ 

mMm4 8 

15 4- [(E) -2 - (5-:7/V;:rP-2-t:°y i^^/1^) tf^/V] -1- {4- [2 

- (1 -i^°p y v'^/p-) - 1 H-t:"]; v'v- 2 

^ii^ll47. (1) -vm^^fcZ, 5->^i^nn t°y v?>'^5-i:7nn-2-:7 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) :1. 7 2- 1. 9 2 (4 
20 H, m), 2. 58-2. 75 (4H, m), 2. 93 (2H, t, J = 6. 
OHz) , 4. 16 (2H, t, J = 6. OHz) , 6. 48 ( 1 H, dd, 
J = l. 9, 7. 2Hz) , 6. 71 (IH, d, J = l. 9Hz) , 7, 0 
1 (2H, d, J = 9. OHz) , 7. 20 (IH, d, J = 15. 8Hz) 
, 7. 2 5 - 7. 3 8 (3H, m) , 7. 36 ( 1 H, d, J = 15. 8Hz 
25 ), 7. 43 (2H, d, J = 9. OHz), 8. 50 (IH, d, J = 3. 
2Hz) : 

•v;^;^^^ h/l- (ESI) : 4 0 6 . 3 (M+H) o 
MMm4 9 , 5 0 
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||JfeM4 9 

5 4- [ (E) —2- (4 -:7A-.-^P :7 j^^/V) I^-'::^/!^] -1- f4- [2- ( 
2-:^^y- 1 -t:°P y J^h^v-] :7j.ri/V} - 1 H- b° U v'^'- 2 

^HNMR (3 0 OMH z, CDCI3, 6ppm) :2. 04 (2H, tt, 
J = 7. 1,8. IHz) , 2. 40 (2H, t, J = 8. IHz) , 3. 59 

10 (2H, t, J = 7. IHz), 3. 71 (2H, t, J = 5. IHz), 4. 
15 (2H, t, J = 5. IHz), 6. 46 (IH, dd, J = l. 9, 7. 
2Hz) , 6. 62 (IH, d, J = l. 9Hz) , 6. 83 (1 H, d, J 
= 16. 2Hz) , 6. 98 (2H, d, J = 8. 9Hz) , 7. 09 (2H, 
t, J=8. 7Hz) . 7. 15 (IH, d, J = 16. 2Hz) , 7. 30 

15 (IH, d, J = 7. 2Hz), 7. 31 (2H, d, J = 8. 9Hz), 7. 
52 (2H, dd, J = 5. 4, 8. 7Hz) ; 
^P^:^^^ h/V (ES I) : 4 1 9. 2 (M+H) o 

MMWi 5 0 

4- r (E) -2- (4-:7/l^:tti:7 :z^=^/U) tf:r:/V] -1- (4- {2 - [ 
20 (3R) - 3 — :7/l^:^P- 1 - t:°P y v'^/V] =t^h^i^} ^ =^=^fV) -IH- 

2 

IHNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 9 9-2. 2 5,(2 
H, m), 2. 57-2. 64 (IH, m), 2. 83-3. 06 (5H, m 
), 4. 16 (2H, t, J = 5. 7Hz), 5. 11-5. 29 (IH, m 
25 ), 6. 46 (IH, dd, J = 7. 4, 2. OHz), 6. 63 (IH, d, 
J = 2. OHz) , 6. 83 (IH, d, J = 16. OHz) , 7. 00 (2 
H, d, J = 8. 6Hz) , 7. 09 (2H, t, J = 8. 6Hz) , 7. 1 
5 (IH, d, J = 16. OHz) , 7. 2 9- 7. 3 2 (3H, m) , 7. 
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52 (2H, dd, J = 8. 6, 5. 5Hz) ; 

h/^ (E S I ) : 4 2 3 (M+H) o 

MMm 5 1 

4- r(E) -2- C4-7< b^iX^cn;:^/!^) tfc=i/V] -1- {4- [2- (1 
5 —\l°T2])xy':=./V') j:^h:3r'>] - 1 H- b:^ U v^>-- 2 

(1) 4- ((E) —2- {4- [(2-7«^/V-2-:7°ntV^) "^rc 
If^/l-) -2- (4-7« b=^v'-<i/v?/^;r=3riX) y v^^^tT^Mit 

^JfeM4 5. (2) -effiV^f^:4-•7/V:^^;^^W>'^4- [ (2-^^/1^- 
2-:7'nb:Vv) ;^=3^->'] v- v{3:#;t Sj^^fi^^t^il 4 5 - (2) tmm(D 

10 #^'^^^TV^'^i::^i^^#^co 

(2) 4- ((E) —2- {4- [(2-^^yl— 2-7°ntVl-) :t^-y2 :7a:. 
^/U} If=:/V) - 1 H - 1° y v^^- 2 

4- ((E) -2— {4- [(2-7<9^/V-2--7°nfcVV) ;^=3^v'] 
tr:=^7V) -2- (4 h^^iy^i/i^/l-:^:^^^) fpi^:/ (1. 0 3g. 2. 
15 6 4 mm o 1 ) (D?i ^ J —JV (20ml) mm^^W. ( 1 • 0ml. 26. 5 
Ommol). 7K^<b^N°9v^!>A (167mg) ^Mx.s 8 0 ^-t? 2 0#rHm# b 

%hfift.mW^i^=^'f-/^=^—^^^ (20ml) J; «9 . ^S^b 

(5 2 3mg. 7 3%) ^ e#.|S|#:^ b-T^fdo 
20 (3) 4- ((E) —2- {4- [(2-p^^/V-2-^ntVl-) :7rn 
If^/W) -1— [4- (2 -y^ t t"^:^/!^;^-^^^^) 
-IH-f y 2-^V(^M5t 

2. (1) T'ffiV^fc:4-'<>'t^/^^^-^^-lH-t:°yi^^^-2-:^i/ 
^4- ((E) -2 — {4- [(2-7«^/V-2-^n fcVV) :^:ar-^] :7 3::r^/P-} 
25 tf:=^/V) - iH-t:°y v^^-- 2-^:/{;i#x.^J^i51^(*^»Ji 2. (l) i: 

(4) 4- ((E) —2- {4- [(2-p«^/l^-2-:/n tVl^) ^^-^^v-] -7 ax 
tf:=i/V) -1- (4- t Kndr->:7a:^/P-) - 1 H- t°y 2 
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4- ((E) -2- {4- [(2-^^/^-2-7^12 tVl-) ■:7 =c:=-M 

tfc^/V) -1— [4- (2 -7^ t Kci t°^:=./V:^=3{^i/) -IH 
-t:°IJ i^^-- 2 (2 0 Omg, 0. 4 5 mm o 1 ) (DTHF (3ml) 

5 mm^W^Wl (2ml). 7K (0. 5ml) ^M:^7 ox^x^ 2^mm¥^i^tio 

t^srMiETiiif-r^ ^ J; 19 . n-^mit^ntco mhtif^mi^^yK ( 3 o m 
1) -t^^if-rar i^tcj; (9 s mmih^m (i64mg. 98%) ^e^iai^^^ 

(5) 4- ((E) -2 - {4- [(2-7«^/V'-2-'7"nl::VV) ;r=¥iy] :7::c 
10 ^/V} 1^~^/V) -1- {4- [2- (l-t°ny zi^ h V-] :7:3i^/k} 

- 1 U-ifVi^^- 2 -;ri^c^^3t 

^Jfeir!ll2, (3) -t?^V^/c4-^>'v^/^;:d-=¥i/- 1 - ( 4 - t K n =3f-.>' :7 a. 
:=^/P) -IH— t°y v'>'-2-;ri^^4- ((E) -2- {4- [(2-^^/1^ 
-2-:/ntVV) ^=3f->>] -^rc::^/!^} l:f:=i/V) -1- ( 4 - t Kn oa:::^ 

15 /^) - lH-t:°y v?>'-2-;^^t^#;tSi^;^J«»!ll 2. (3) ,Jr IH^co^ 

(6) 4- [ (E) -2- (4- 1 Kn=3riy:7^:=^/V) f-cr^/V] -1- {4- 
[2- (1-1^01;^;?:=^/^) - lH-fc°y i^>'-2-;e- 

20 4- ( (E) - 2- {4- C (2-7<^/V- 2--7't3 tVl/) y a^=^ 

;V} \f=:-7l^) —1- {4- [2- (1 -t°n y i;':=^/k) rchdriX] ^oi^/l^} 
-lH-fc°!;-=:^:/-2— (1 2 Omg, 0. 2 6 mm o 1 ) (c: hU 
ng^m (2ml) ^M^. ^?l.-e3 0^*#UfCo SJ^^^^J^ri' 1=^ 

25 11:;^ Ufco ^^^IliffiT^^t-^ ^ j; (9 . ^M^b-^^^ ( 9 7 m g . 9 2% 

(7) 4- [ (E) -2- (4-^ b=^^>-7a.c=i/V) lf:=^/V] -1- {4- [ 
2- ( 1 - t° C3 y - /p) aih:3^v-3 - 1 H- t°y i^^-- 2-:e->' 
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4- [ (E) -2- (4 -t Kndf-iy:7::c^/l-) t-^/V] -1- {4- [2 

- (1 - t°n y :7:r.^yV} - 1 H-fi; v^V-- 2-:^>' ( 
llmg, 0. OSmmol) CODMF (2ml) V ^ J>> (11 

5 mg, 0. OSmmol) . p - (6mg, 0. 0 

3mmol) ^M^. 8 0°C-e— ^^^#bfCo Kj^;:t^(-Sl^^^^/l-^^]Px.. 

mmi^X^^htif^B^^i^ V :^ 9 J>^i^ ti-^ Y^'f-y^-- (c-3 o 0, 
/V : iJ^oa*;;W^= 1 : 2 0~1 : 10) l^J^Mi" ^ - ^ J: *H 

10 -fb^ij^ (6mg, 5 3%) bT#/to 

'HNMR (4 0 0MHz, CDCI3, 6 p p m) : 1. 8 0-1. 8 6 (4 
H, m) , 2. 61-2. 70 (4H, m) , 2. 95 (2H, t, J=6. 
OHz), 3. 83 (3H:, s), 4. 16 (2H, t, J = 6. OHz), 
6. 45 (IH, dd, J=l. 6Hz, 7. 6Hz) , 6. 60 ( 1 H, s 

15 ) , 6. 79 (IH, d, J = 16. OHz) , 6. 94 ( 2 H, d, J = 8 
. 8Hz) , 7. 00 (2H, d, J = 8. 8Hz) , 7. 15 ( 1 H, d, 
J = 16. OHz), 7. 25-7. 35 (3H, m), 7. 48 (2H, d 
, J = 8. 8Hz) ; 

h/V (E S I ) : 4 1 7 (M+H) „ 

20 ^Jfe'^iJ 5 2 

4- {(E) -2- \A- (7/V:e-P7^ :7 3i:=^/l^1 tfr:^/V} -1- {4 

- [2- (1 y ':;^^/v) j^n^v-] _ i H-b°y v'^-.2- 

25 ^^/^Sfffiv^T«^!]5 1 . (3) i:lll=lt(^^'ft^fT5 r i:(3:J;i9^ M^b^ 

^HNMR (4 0 0MHz, CDCI3, 5 p p m) : 1. 8 0-1. 8 6 (4 
H, m) . 2. 61-2. 70 (4H, m) , 2. 95 (2H, t, J = 6. 
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OHz) , 4. 1 5 (2H, t, J = 6. OHz) , 5. 75 (2H, d, J 
= 54. 4Hz) , 6. 46 (IH, dd, J = l. 6Hz, 7. 2Hz) , 

6. 62 (IH, s) , 6. 83 (IH, d, J = 16. 8Hz) , 7. 00 
(2H, d, J = 8. 8Hz) , 7. 10 (2H, d, J = 8. 8Hz) , 7 

5 . 15 (IH, d, J=16. 8Hz), 7. 25-7. 35 (3H, m), 

7. 5 2 (2H, d, J = 8 . 8Hz) ; 

h/v (es I) : 4 3 5 (m+h) o 

MMM 5 3s 54 

4-^lyi>j]y^e^i^-l— [4- (2— 7^ b^t t°^r:^yV;e-=3rv') :7:3^ 
10 rn/V] - 1 H- t° y 2 -;e-^(D{-t:b !9 {C^M?!J4 6 (T^'fb^^Xtts ^Jfe 

#u 4 8 \^^xmmm 27. ( 1 ) i: fRi^<D;^ife-T?^Mff!i 53. 54 

mmm 5 3 

4 - ( 2 -1— {4- [2- (l-b°py -ix^A) b =3r 

15 V-] :7 3^=^/1^} - 1 H-b°y v'^-- 2 -;^>- 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 7 9- 1. 9 5 (4 
H, m), 2. 65-2. 86 (6H, m), 2. 90-2. 98 (2H, m 
) , 3. 00 (2H, t, J = 5, 8Hz) , 4. 20 (2H, t, J = 5. 
8Hz) , 6. 07 (IH, dd, J = 1 . 9, 7. IHz) , 6. 48 (1 

20 H, d, J = l. 9Hz), 7. 00 (2H, d, J = 9. OHz), 7. 1 
8-7. 3 2 (8H, m) ; 

N';?!.:^^^ b/l^ (E S I ) : 3 8 9 . 3 (M+H) o 

mmm 5 4 

4- [2- (5-:7/lx;j-p — 2-fc:°y v^^/V-) 9^/1^1 -1- {4 - [2- (1 
25 -^I'nV i;>=.M J^bdrv^n :7ni:::i/l^} - 1 H - U V^^- 2 - 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 7 2-1. 8 8 (4 
H, m) , 2. 5 5-2. 7 0 (4H, m) , 2. 8 4-2. 9 5 (2H, m 
) , 2. 92 (2H, t, J = 5. 9Hz) , 3. 05-3. 15 (2H, m 
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) , 4. 14 (2H, t, J = 5. 9Hz) , 6. 09 (IH, dd, J = l 
. 9, 7. IHz) , 6. 45 (IH, d, J = l. 9Hz) , 6. 99 (2 
H, d, J = 8. 9Hz) , 7. 10-7. 38 (5H, m) , 8. 38-8 
. 4 3 (1 H, m) ; 
5 V)V (AP c I ) : 4 0 8. 1 (M+H) o 

nw\ 5 5 

4- [2- iA-y )V:^n^ ,j^=^)V) J^^/k] -1- {4- [2- (l-t:°P 

(1) 4- [2- {A — -7;V:^'a'7^:^;V) a:.^jV\ -2- (4—^ h=¥v^^ 
10 ^ v^/l-::^-^ v-) t° y 

4 (24 0 -L) OTHFt^li^ (5mL) 9 - /J^' ^ f 
v'iJ'n [3. 3. 1] y-^i/ (5 4 0mg) ^tlOx.S?l.-C 2 B#^mi# bfco S 
^&li${c:^jg^j4 5- (1) -e-a-^bfd'fb^^) (3 4 0mg). TYy-^:^ (by 

:7^=/1-:?Jn;^ y'?^i>r>A (6 0mg). DMF (5mL), 2M;^^-t- 

15 b y '^7 A7i<:^r^ ( 1 m L ) ;tl00°C'l319 B#PHm# bf-o ^jS^T^I-ISfp 

m^uj^rmmi^xnhthtc^m^^y]) :^^^^:^y-^^^-^h^^yy4- (c 

-2 0 0; : --=^i^>'= 1:9 — 1:4) -e)»^i- 6 r. ^ {C j; 19 ^ 

mit-^m ( 3 3 6 m g , 100%) ^#fco 

20 (2) 4- [2- (4 — :7/V::^n :7;n^7lx) o^^yl^] -1- {4- [2- (1 

'HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 6 5-2. 0 0 (4 
H, m) , 2. 6 2-2. 7 2 (4H, m) , 2. 6 8 - 2. 8 3 (2H, m 
25 ), 2 . 85 — 2 . 95 ( 2H, m), 2. 95 (2H, t, J = 5. 8Hz 
) , 4. 16 (2H, t, J = 5. 8Hz) , 6. 04 ( 1 H, d, J = 7. 
OHz) , 6. 45 (IH. s) , 6. 98 (2H, d, J = 8. 4Hz) , 
7. 00 (2H, d, J=8. 4Hz) , 7. 15 (2H, dd, J = 5. 4 
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, 8. 4Hz) , 7. 22 (IH, d , J = 7. OHz) , 7. 27 (2H, 
d, J = 8. 4Hz) ; 

•^y^::^^^ h/l- (KS I) :4 0 7. 1 (M+H)o 
MMm 5 6 

5 4- [ (4--:7/U:tnya^/^iy) 7^ 5^/1^1 -1- {4- [ (2- 
y jil>:3rv-l ya^^M — 1 H-b°y v^^^- 2 

(1) (2 -i^ nn-4-t°y v?r^/V) ^ / — /l^co^it 
2_^cit3^ y-n^:/^ (17. 56g, 11. 1 5 mm o 1 ) <DT 
Kn:7^^^|g(c:. 7}^^^ • i;?^* K^#: (1 4. 3 OmL, 1 

10 4. SOmmol) ^7K?^TiP;t. ^^^-^ 2 . 50^#b:^Co 5 0 it 

f^o mm^m^rmm^^^t\z.^v)^ mmit-^^ (15. og, 93%) ^ 

15 (2) 2-^nn-4-C ( 4 - :7 rn / ^ v-) p< ^yi-] t^yv'^'cD^ 

{2 — ^nu — A-\i°]} v^^^yv) 7« ^ y ( 1 . 0 g , 7 . 0 mm o 1 ) 
lSLnm\ly^'^^^^^^^^=-^^ (0. 6mL, 7. 7 mm o 1) . f^m^^/V (2 

OmL) (T^ili-a'^lJc, by^^yl/T'^>' (1. 2mL, 8. 4 mm o 1 ) ^tK 

ht\^ftM^\Z.^\^. A-y;V-^n-ya^/—;V{0. 94g, 8. 4mmol) 
:5:T>'^^>& y (1. 9 3g, 14. Ommo 1 ) s N, N-i^7« '^^'/l^^^/l^i^ 

K (2 OmL) %*n;t. 8 oi^-e2 o0#rHm#Uf::o s;^;:?^^^?a*T'^^ 

y ^A^n--?hi/^:7^ — (KP-Sil, FLASH40 +M, 

iJ' n n >^^/l'A) -t^^t^i-S r ^ (C J: f9 ^ffl^li-B^#> ( 8 4 5 m g , 51%) ^#fc 

o 
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(3) 2- (^^-v^/l/J^^i/) -4 — [ (4 ^ ^/l^] 

2_^nn — 4— [ (4 — / p< fpi^^^^ (8 4 5 

mg, 3. 5 5mmo 1 ) ^t}«^:^v^/l-T7V=i— (0. 4 8mL, 4. 6 2 
5 mm o 1 ) . yK^ihi- h y (60 Soffit*, 170mg, 4. 26 mm o 1 

) . -T^h^tKorJ^^^ (20mL) (Z)?B^ft^^. 1 eu^mM^VfCo RJtM 

^^?a^-e^^^p#. s^^:3^9^/^op;t. lafp^^yjc^-^ h y r>A7j<^ii$:s.t;«i^ 

?P:ft:^7ic-e?5fe?tb. M7K^m-:^hy !^AT*^;^bfc:. ^^^^jlT^t^ bT# 
e>;^Lfc^^^^/y ;«7<j7*/v;^/^i^i5^t3-^ bi5^7:7^— (kp-s i i , flas 

10 H 4 0 +M, ^^ih^' : m^^^/'i^= 10 : 0 ~ 1 7 : 3 ) -e|tMi~§ ^t{Z. 
XVmmih'hm (1. 0 9g , 9 9%) ^#fCo 

(4) 4- (4-:7/^:e-n:7rcy =3r-» ^ f^/V] - 1 H- t" y 2 

2- (^Vv'/P:^^v-) -4- C (4-:7/V;ri=t:7a^y 7< ^/^3 fy 

15 v?:/(l. 09g, 3. 52 mm o 1 ) (CIO 7^ / —/l^MW. ( 2 0 

mL) SriPx.. 7 5^-t?2 4B#rBm#l-fCo ^M^MffiTiS^ bT#btbfca 

-a-i^ ( 7 6 9 m g , 10 0%) 

(5) 4- [ (4-:7/^::t-iii:7aiy :3r>^) ^5^/1^] -1- {4- [ (2- (1 
20 - fc"^ y v?=^/V) j:h:3r>>'] :7^:=:yV} - 1 H- y v^i^- 2 

ll;teMl^ (3) t?fflVNfc4-^^^v?/V:^^v^- IH-fc-y v?>'-2-;^->' 
^4- {4-^/U:^V2^^7'^>y) - 1 H- 1° y v^i/- 2 

(5) '(:m\^tL2~^J^^^;vr%/=r.^/—jv^2- (l-fny 

i?^) rn^y-/Vt3:^tt^^n#X.Si^^«ll»!jls (3) . (4) (5) 

^HNMR (3 0 OMH z, CDCI3, 6ppm) :1. 82 — 1. 87 (4 
H, m) , 2. 6 3-2. 7 3 (4H, m) , 2. 96 (2H, t, J=6. 
OHz) , 4. 17 (2H, t, J=6. OHz) , 4. 91 (2H, d, J 
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= 1. 2Hz) , 6. 27 (IH, dd, J = 7. 1. 1. 5Hz) , 6. 7 
1 (IH, d, J = l. 5Hz), 6. S8-6. 91 (2H, m), 6. 9 
8-7. 0.2 (4H, m), 7. 26-7. 29 (2H. m). 7. 33 (1 
H, d, J = 7. IHz) ; 

h/V (E S I) : 4 0 9 (M-hH) „ 
5 7 ~ 6 0 

^ISM56, (2) t:'^V^fc4-:7/V;e-^:7aly— /P^U?^;tef?!l5 6, (5 

) -efflv^:^c2- (1 -fn y i;'^^) /i-^-^tb-^'tLmi-S{b^f^{c:# 

MMm 5 7 

4- [ (4-^PP:7j^y ^^^jul -1- {4- r (2- (l-h°ny 

^HNMR (3 0 OMHz, CDCI3, 5ppm) :1. 79-1. 86 (4 

H, m) , 2. 6 0-2. 6 6 (4H, in) , 2. 93 (2H. t, J = 6. 

OHz) , 4. 15 (2H, t, J = 6. OHz) , 4. 92 ( 2 H, s) , 

6. 26 (IH, dd, J = 7. 0, 1. 6Hz) , 6. 70 ( 1 H, d, J 

= 1. 6Hz) , 6. 89 (2H, dt, J = 9. 0. 2. 4Hz) , 7. 0 

1 (2H, dt, J = 9. 0, 2. 4Hz) , 7. 24-7. 3 0 (4H, m 
) , 7. 3 3 (IH, d, J =7. OH z) ; 
•^:^:^-<^ h/l- {AP C I) :4 2 5 (]VH-H)o 

mmm 5 8 

4 - (^ y =3r>>-^ ^jp) _i - |4_ (2- i^^/M a^h^ 

ix] - 1 H-t:°y 2-::^>- 

^HNMR (3 0 0MHz, CDCI3, 8 p p m) : 1. 7 9- 1. 8 6 (4 
H, m) , 2. 6 0-2. 7 0 (4H, m) , 2. 94 (2H, t, J = 6. 

OHz), 4. 15 (2H, t, J = 6. OHz), 4. 95 (2H, s), 

6. 30 (IH, dd, J = 7. 2, 1. 8Hz) , 6. 73 ( 1 H. d, J 

= 1. 8Hz), 6. 95-7. 02 (5 H, m), 7. 25-7. 35 (5 
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H, m) ; 

V;V (APC I) : 3 9 1 (MH-H) o 

mmm 5 9 

1_ 14- \2- (1 -b°P y i^^/V) y=c=^/V) -4- { [4- 

5 {W7;virn:f.^;v) y=cj^iy'\ p< ^/v} - 1 H- b° y v^V- 2 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 0-1. 8 4 (4 

H. m) , 2. 6 0-2. 6 7 (4H, m) , 2. 92 (2H, t, J = 5. 

9Hz) , 4. 14 (2H, t, J = 5. 9Hz) , 4. 99 (2H, s) , 

6. 27 (IH, dd, J = 7. 1, 1. 7 Hz) , 6. 7 0-6. 7 3 ( 
10 IH, m) , 7. 0 0-7. 0 4 (4H, m) . 7. 2 5-7. 3 0 ( 2 H, 

m) , 7. 35 (IH, d, J = 7. IHz) , 7. 58 ( 2 H, d, J = 9 

. 0 H z ) ; 

(E S I ) : 4 5 9 (M+H) o 

i^Mm 6 0 

15 1- {4- [2- (v;?rn^/pr $ y ) j^h=3rv-] ya:^=^M -4- r (3-7 
/v;^p:7::ny =3^i/) p< ^7^1 - 1 H- b° y 2 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 08 (6H, t, J 
= 7. IHz) , 2. 65 (4H, q, J=7. IHz) , 2. 90 ( 2 H, 
t, J = 6. 2Hz), 4. 08 (2H, t, J = 6. 2Hz), 4. 93 ( 
20 2H, s), 6. 27 (IH, dd, J = 7. 2, 2. OHz), 6. 66- 
6. 73 (4H, m), 6. 96-7. 02 (2H, m), 7. 24-7. 2 
9 (3H, m), 7. 34 (IH, d, J=7. 2Hz) ; 
b/V (ES I) : 4 1 1 (M+H) » 

HM^ll 6 1 

25 4- (2-l::°y v^^/T^P^ -1- [2- ( v^^J^^/VT ^ 7 ) h 

-lH-t:°y i^:^-2-:^^^(DM3^ 
^JSM2 8T*fflV>fc4->^/^:e-n-<^->;^7V7'n 5; 2 >';^/^:7;^:^ 
/V;^^->'^^/Vt:°y i^:/t-#^^j^i51-}*^1tf!l2 8. (l):S.tJ«(2) ^ IH^ 
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-<>'v?/^:^^v^- 1 - (4- t Kn=¥-y:7:i^:=^7V) - 1 H-fy v?i/- 2 

J-ffiV^, ^bteix 2- (1 y i;?>') rci5ry^^i/^2- (C^^ 

5 ^#)^#fCo 

^HNMR (3 0 0MHz, CDClg, 6 p p m) : 1. 08 (6H, t, J 
= 7. IHz) , 2. 66 (4H, J = 7. IHz) , 2. 90 (2H, 

t. J = 6. 2Hz) , 4. 08 (2H, t, J = 6. 2Hz) , 5. 18 ( 
2H, s) . 6. 04 (IH, d, J = 2. 7Hz) , 6. 08 ( 1 H, dd 
10 , J = 2. 7, 7. 5Hz), 6. 97 (2H, d, J = 8. 9Hz), 7. 
2 0-7. 3 2 (4H, m) , 7. 46 ( 1 H, d, J = 7. 7Hz) , 7. 
74 (IH, t, J = 7. 7Hz) , 8. 6 3 (1 H, d, J = 5. 5Hz 
) ; 

h/V (AP c I) :3 94. 2 (M+H) « 

15 mMi¥i\ 6 2 ~ 7 6 

^JfeM 3 3 -(sm^^tc 2 - t 5 y v^>'^>^;S-r 

6'f[:'^i^tC#;t§|^A;J1^f*lllfe^!j 3 3^ l^^t^^f^^frV^, HJfe^il 6 2 ~ 7 6 CD 

HJfef^J 6 2 

20 4— [ (3. 4 ^^S^] -1- {4- [2- (1— t:°P 
yi;g-/v) j^hd^y/] :7j.:r^/v} - i h- y v^>-- 2 — 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 7 9 — 1. 8 4 (4 
H, m), 2. 28 (3H, s), 2. 29 (3H, s), 2. 61-2. 6 
5 (4H, m) , 2. 92 ( 2 H, t, J = 5. 9Hz) , 4. 13 ( 2 H, 
25 t, J = 5. 9Hz), 4. 96 (2H, s), 6. 01 (IH, dd, J = 
7. 6, 2. 7Hz) , 6. 06 ( 1 H, d, J = 2. 7Hz) , 6. 99 ( 
2H, d, J = 9. OHz) , 7. 13-7. 21 (4H, m) , 7. 25 ( 
2H, d, J = 9. OHz) ; 
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•s':^:^^-^ h/l/ (E S I ) : 4 1 9 (M+H) „ 

mmm e 3 

4--r (3. 5-i;^'7/V:^n^lyi>;V) -1— {4- [2- (l-t:° 

pys;?-/^) cch^Srv^l y:^::=.;v) -lH-b°U v^^-^— 2-::^-^ 
5 ^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 7 7 — 1. 8 5 (4 
H, m) . 2. 61-2. 66 (4H, m) , 2 . 9 3 (2H, t, J = 5. 
9Hz) , 4. 14 (2H, t, J = 5. 9Hz) , 5. 02 (2H, s) . 
5. 98 (IH, d, J = 2. 7Hz), 6. 05 (IH, dd, J = 7. 4, 
2. 7Hz), 6. 76 — 6. 83 (IH, m), 6. 92 — 6. 96 (2H, 
10 m), 7. 00 (2H, d, J = 9. OHz), 7. 26-7. 23 (3H, 
m) ; 

b/l- (E S I ) : 4 2 7 (M+H) „ 

6 4 

4 - r ( 3 . 5 - -1- {4- [2- (1-1^° n 

15 ^)^^=-;V) mbae-v^] - iH-t:°y v^:^- 2 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 0-1. 8 4 (4 
H, m) , 2. 34 (6H, s) , 2. 6 2-2. 6 6 (4H, m) , 2 . 9 
2 (2H, t, J = 5. 9 Hz), 4. 14 (2H, t, J = 5. 9Hz), 
4. 95 (2H. s) , 6. 03 (1 H, dd, J=7. 4, 2. 5Hz) , 

20 6 . 05 (IH, d, J = 2. 5Hz), 6. 97—7. 04 (5H, m) , 
7. 20 (IH, d, J = 7. 4Hz) , 7. 25 ( 2 H, d, J = 8. 6H 
z) ; 

b/P- (E S I ) : 4 1 9 (M+H) „ 

mMm 6 5 

25 4- (2 . 3-v^l^ Kp- 1 H-^ ^•t^V- 5 - 1 — {4- 
[2- (1 -t:°P !) -^r^/V) J^h^jy] •y^=.M — 1 H- D i^V- 2 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 0-1. 8 5 (4 
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H, m) , 2. 06-2. 13 (2H, m) , 2. 6 0 —2. 6 6 (4H, m 
), 2. 89-2. 96 (6H, m), 4. 14 (2H, t, J = 5. 9Hz 
) , 4. 99 (2H, s) , 6. 01 (IH, dd, J=7. 6, 2. 5Hz 
) , 6. 06 (IH, d, J = 2. 5Hz) , 6. 99 (2H, d, J = 8. 
5 6Hz) , 7. 29 — 7. 16 (6H, m) ; 

h/V (ES I) : 4 3 1 (M+H) o 

MMM 6 6 

4- (1. 3 — ^V>^>^;e-=3ry— /V- 5 — f/Vp< b^'>-) —1— {4- [2- 
( 1 y v-:=./I^) Jifdr^^] :7rc::^/I^} - 1 H- tf P 2 
10 ^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 0- 1. 8 5 (4 
H, m) , 2. 6 3-2. 6 8 (4H, m) , 2. 94 (2H, t, J = 5. 
9Hz) , 4. 15 (2H, t, J = 5. 9Hz) , 4. 92 (2H, s) , 

5. 99 (2H, s) , 5. 99 ( 1 H, d. J = 2. 7Hz) , 6. 02 ( 
IH, dd, J = 7. 4, 2. 7Hz) , 6. 81-6. 91 (3H, m) , 

15 6. 99 (2H, d, J = 9. OHz), 7. 20 (IH, d, J = 7. 4H 
z) , 7. 25 (2H, d, J = 9. OHz) ; 

h/l' (E S I ) : 4 3 5 (M+H) o 

mMme 7 

1- 14- [2- (1 -b:°n y v^::^/!^) ^h^i^l y^=^M -4- (2-^ 
20 :^:=.;V:^ y-^-y) - 1 H- ti° V i^^-- 2 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 0 — 1. 8 4 (4 
H, m) , 2. 6 2-2. 6 6 (4H, m) , 2. 92 (2H, t. J = 5. 
9Hz) , 4. 14 (2H, t, J = 5. 9Hz) , 5. 19 (2H, s) , 

6. 01 (IH, dd, J = 7. 8, 2. 7Hz) , 6. 08 ( 1 H, d, J 
25 =2. 7Hz), 6. 99 (2H, d, J = 8. 9Hz), 7. 04 (IH, 

dd, J = 5. 1, 3. 5Hz) , 7. 16 ( 1 H, dd, J = 3. 5, 1. 
OHz) , 7. 21 (IH, d, J = 7. 8Hz) , 7. 25 (2H, d, J 
= 8. 9Hz) , 7. 38 (IH, dd, J = 5. 1, 1. OHz) ; 
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h/V (ES I) : 3 9 7 (M+H) » 

UMM 6 8 

1- {4- [2- il-M'n]} i^:=,;v) -y^c^-jv) -4- (3-^ 

hdr-» - 1 H-l::°y ':^^-2-::j->' 
5 iRNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 81-1. 85 (4 
H, m) , 2. 6 4-2. 6 9 (4H, m) , 2. 94 ( 2 H, t, J = 5. 
9Hz) , 4. 1 6 (2H, t, J = 5. 9Hz) , 5. 05 ( 2 H, s) , 

6. 01 (IH, dd, J = 7. 8, 2. 7Hz), 6. 05 (IH, d, J 
= 2. 7Hz) , 6. 99 (2H, d, J = 8. 6Hz) , 7. 15 ( 1 H, 

10 dd, J = 4. 7, 1. 6Hz), 7. 21 (IH, d, J = 7. 8Hz), 

7. 25 (2H, d, J = 8. 6Hz), 7. 36-7. 39 (2H, m) ; 

h/l- (E S I ) : 3 9 7 (M+H) o 

HJfeM 6 9 

4- C (3. A--J^ nn^^^V^/V) ^^3^^^] -1- {4— [2- 
15 V j^h^afS^I :7 3i— yv} - 1 H— 1^° U v^>-- 2 — ;r 

^HNMR (3 0 0MHz, CDCI3. 5 p p m) : 1. 8 0-1. 8 4 (4 

H, m), 2. 62-2. 66 (4H, m), 2. 93 (2H, t, J = 5. 

9Hz) , 4. 14 (2H, t. J = 5. 9Hz) , 4. 98 (2H, s) , 

5. 99 (IH, d, J = 2. 7Hz) , 6. 03 (IH, dd, J = 7. 6, 
20 2. 7Hz), 6. 99 (2H, d, J = 8. 6Hz), T. 27-7. 22 
(4H, m) , 7. 48 ( 1 H, d, J = 8. 2Hz) , 7. 52 ( 1 H, d, 

J = 2. OHz) ; 

h/V (E S I ) : 4 5 9 (M+H) „ 

^JfeM 7 0 

25 4- (2--j-:7'^/l^p< -1- {4- [2- ( 1 - b:° P y e;^rr./i^) h 

dr>:x] :7 3i^/v} - 1 H-i^°y '::^>-- 2-;:^-:^ 

^HNMR (4 0 0MHz, DMSO-dg, 6 p p m) : 1. 66-1. 69 
(4H, m) , 2. 4 7-2. 5 3 (4H, m) , 2. 78 (2H, t. J = 

152 



wo 2005/085200 



PCT/JP2005/004260 



6. IHz) , 4. 09 (2H, t, J = 5. 9Hz) , 5. 30 (2H, S 
) , 6. 01 (IH, d, J = 2. 6Hz) , 6. 10 ( 1 H, d d , J = 2. 
6 Hz, 7. 6Hz), 7. 00 (2H, d, J = 8. 9Hz), 7. 23 ( 
2H, d, J = 8. 9Hz) , 7. 51-7. 58 (4H, m) , 7. 91- 
8. 0 1 (4H, m) ; 

•s^:^:^^^ h/l- (KS I) :44 1 (M+H) e 

MMin 7 1 

4- (2-^ h:3e.e^^^^c?^l.;j-:3r.rx) -i_ |4_ |- g - ( 1 - t:° P U 

) ■:7^:=i/u} - 1 H-ti°y i^^-- 2-:^>- 

^HNMR (4 0 OMHz, DMSO-dg, 5 p p m) :1. 66-1. 69 
(4H, m) , 2. 4 5-2. 5 5 (4H, m) , 2. 79 (2H, t, J = 
5. 9Hz) , 3. 82 (3H, s) , 4. 10 (2H, t, J = 5. 9Hz 
) . 5. 05 (2H, s) , 5. 92 ( 1 H, d, J = 2. 6Hz) , 6. 0 
3 (IH, dd, J = 2. 6, 7. 8Hz) , 6. 9 5-7. 0 9 (4H, m 
) , 7. 24 (2H, m) , 7. 3 4- 7. 4 0 (2H, m) , 7. 49 (1 
H, d, J = 7. 8Hz) ; 

h/l^ (E S I ) :42 1 (M+H) o 

MMM 7 2 

4- (3 h:3^'>^^^v?/Ix;j-^'» -1- {4— [2- (l-H^u V i^::^^]^ 

) J^h^-^l :7 3i^/lx} - 1 H-T::°y v?:^- 2 

^HNMR (4 0 OMHz, DMSO- de, 6 p p m) :1. 65-1. 67 
(4H, m) , 2. 4 5-2. 5 5 (4H, m) , 2. 78 (2H, t, J = 
5. 9Hz) , 3. 76 (3H, s) , 4. 09 (2H, t, J = 5. 9Hz 
) , 5. 09 (2H, s) , 5. 92 (IH, d, J = 2. 8Hz) , 6. 0 
6 (IH, dd, J = 2. 8, 7. 8Hz) , 6. 92 ( 1 H, dd, J = 2. 
7, 8. OHz) , 6. 9 8-7. 0 3 (4H, m) , 7. 23 ( 2 H, d, 
J = 6. 8Hz), 7. 32 (IH, t, J = 10. 2Hz), 7. 51 (1 
H, d, J = 7. 8Hz) ; 
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-e^;^^^ b/V (E S I ) : 4 2 1 (M+H) „ 

mmm 1 3 

4_ {4,-:^ yj^i/^i/^J^fVUi-^^y') -1- {4- [2— ( 1 — b° n U 
) j^h^eix] :7:c;=^yl^} - 1H-I^°y v^^-2-^>^ 
5 ^HNMR (4 0 0MHz, DMSO— d'e, 6 p p m) : 1. 64—1. 70 
(4H, m) , 2. 4 4-2. 5 4 (4H, m) , 2. 78 ( 2 H, t, J = 
5. 9Hz) . 3. 76 (3H, s) , 4. 09 (2H, t, J = 5. 9Hz 
) , 5. 03 (2H, s) , 5. 94 ( 1 H, d, J = 2. 8Hz) , 6. 0 
2 (IH, dd, J = 2. 8. 7. 8Hz) , 6. 96 (2H, d, J = 8. 
10 8Hz), 7. 00 (2H, d, J = 8. 8Hz), 7. 23 (2H, d, J 
= 8. 8Hz), 7. 38 (2H, d, J = 8. 8Hz) , 7. 3 8 (IH, 
d, J = 7. 8Hz) ; 

b/V (E S I ) :42 1 (M+H) o 

%W\ 7 4 

15 4- {2--!7 -^XX^y^jV^-^-y) -1- {4- [2- (1 - 1:^°P D v^^/V) 

j^h^v-l :7j.^/i^} - iH-i::°i; v^:^-2-;^^ 

^HNMR (4 0 0MHz, DMSO— dg, 5 p p m) : 1. 66 — 1. 69 
(4H, m), 2. 45-2. 55 (4H, m), 2. 79 (2H, t, J = 

5. 9Hz) , 4. 10 (2H, t, J = 5. 9Hz) , 5. 17 (2H, s 
20 ), 5 . 98 (IH, d, J = 2. 6Hz), 6. 06 (IH, dd, J = 2. 

6, 7. 6Hz) , 7. 01 (2H, d, J = 9. OHz) , 7. 25 (2H, 
d, J = 9. OHz), 7. 39-7. 45 (2H, m) , 7. 49-7. 5 
2 (2H, m) , 7. 6 0-7. 6 2 (IH, m) ; 

h/l/ (ES I) : 4 2 5 (M + H) o 

25 mMm 7 5 

4_ (3 - np^V-:;;?/l^::j-=3riy) -1- {4- [2- ( 1 - y v^cr^/V) 
Jih^r^y! -lH-fc°y v^:^-2-:e-^^ 

^HNMR (4 0 0MHz, DMSO— dg, 6 p p m) : 1. 62 — 1. 73 
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(4H, m) , 2. 4 5-2. 5 5 (4H, m) , 2. 78 (2H, t, J = 
6. OHz) , 4. 09 (2H, t, J = 6. OHz) , 5. 14 (2H, s 
) , 5. 94 (IH, d. J = 2. 9Hz) , 6. 08 ( 1 H, dd, J = 2. 
9, 7. 8Hz), 7. 00 (2H, d, J = 9. OHz), 7. 23 (2H, 
5 d, J = 9. OHz), 7. 39 — 7. 48 (3H, m), 7. 50 — 7. 5 
6 (2H, m) ; 

b/V (E S I ) :4 2 5 (M+H) o 

mmm 7 e 

4- (4-:^PP^^-:;^/V:^'3r-» -i - {4- [2- ( 1 - 3J v^cz^/V) 
10 :7j,-yV} -lH-b°!J v^>--2-:^>- 

^HNMR (4 0 0MHz, DMSO-dg, 6 p p m) : 1. 64 — 1. 70 
(4H, m) . 2. 4 4-2. 5 4 (4H, m) . 2. 78 (2H, t, J = 

5. 9Hz) , 4. 09 (2H, t, J = 5. 9Hz) . 5. 12 (2H, s 

) , 5. 93 (IH, d, J=2. 8Hz) , 6. 05 ( 1 H, d d , J = 2. 
15 8, 7. 6Hz) , 7. 00 (2H, d, J = 8. 8Hz) , 7. 23 (2H, 

d, J = 8. 8Hz), 7. 51 (4H, s), 7. 51 (IH. d, J = 7. 

6 H z) ; 

•s^:^:^^^ h/t- (E S I ) : 4 2 5 (M+H) „ 

mmm ? ? 

20 4- (4— 7/V;e-p-3-b KP=^iX^^^v^/i^^=^-» -1- {4- [2- ( 
1 - V mh^jy] :7a:::=./l^} - 1 H-t::°y v^>-- 2— 

(1) 4-:7/v;tn-3- (^ h^-» ^:yi:^/\yT^\^=i—^i^(Dm^ 

4-:7/V:^n-3 — t Kn^^v-^SW^ (1. Og) (Z^'t^ h ^ t Ki^ ^ 
25 ( 1 0 m L) ::c^/^r 5 >- ( 1 . 0 7 m L) ^tJ^^P« b =3f ^^/Vi^^ 

ay K (2. 2 4mL) ^^/Px. 0 °Ct? 2 BfWii^ bfc. m^=^^^^^M:^. 7K 

a^S^T" t Kn:7^ V (2 0mL) LTK^'ft^y ^^-^T^V^::^ 
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^J>. (3 6 0mg) ^Mtlg^CX i^im^X^fco i^^^^/v^;!]Px.^t§i|^^ 

-rw^-r^ ( i . i 4 g , 94%) ^m^. 

(2) 4- [4 -:7/^::e-n- 3 - h i^T^ f ^iX) ^Vv^/^;^-:^ -1 

5 - {4- [2- (1 -tfn y V'^r^/V) ^bdf-v-] -IH-t^y^^^^^ 

10 (3) 4- (4 -:7/l^;:^a— 3 - t Kn^iy-<Vv'/V:^:3r>^) —1- {4- [ 
2- (1 -t:°n y v?r:^/P) jifdriy] - 1 H- t° y i^^^- 2 

h y :7/V:^ng^mit(^M3t 

4- [4-7/1^:^-^-3- h=¥v^) v^/V:^=¥ v-] — 1- { 

4- [2- (1 - y v?:=./P) ^h=3^>>] 7.c:=i/V} - 1 H- f y 2 
15 --^ly (16 8mg) (D^^J—JV ( 1 m L) ^ ^ %^^- :^ ^ ^ — 

(1 mL) ^ISi^xMUra 3 B#Pb1. 6 0°C-T? 1 B^rsm^bfCo 
HPLC (YMC. pro C-18, 0. 1%TFA T-feh^by/V-7K 

5%-^9o%) ^i±ii^^?ilib/c. assr^iJ^y-zH^i^t/O-bmii 

20 J: D ^M-fb-^i^ ( 1 2 1 m g , 6 3%) ^#;^Co 

^HNMR (4 0 0MHz, DMSO-dg, 6 p p m) : 1. 90 (2H, b 
rs), 1. 98 (2H, brs), 2. 49-2. 52 (2H, m), 3. 
13 (2H, brs), 3. 59 (2H, brs), 4. 32 (2H, brs 
) , 5. 02 (2H, s) , 5. 92 ( 1 H, d, J = 2. 8Hz) , 6. 0 

25 6 (IH, dd, J = 7. 6, 2. 8Hz), 6. 85-6. 88 (IH, m 
), 7. 01 (IH, dd, J = 8. 5, 2. 2Hz), 7. 08 (2H, d, 
J = 8. 8Hz), 7. 15 (IH, dd, J = ll. 5, 8. 5Hz), 7. 
30 (2H, d, J = 8. 8Hz), 7. 50 (IH, d, J = 7. 6Hz), 
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9. 74 (IH, brs) , 9. 97 ( 1 H, s) ; 
■x^;^^^^ b/V (E S I ) : 4 2 5 (M+H) „ 

mmm ? s 

4- (4-:7/V:e-p^^i^^V;j-=¥v-) -1- {3-^h^v--4- [2- (X 

(1) 2- (4-^'i3^-2-7< b=3rS/:7^/^i/) b^t Fn-2H-fc:° 

4— 2— ;?« h v-^ / — (3. 0 g) n n 7}n/VA^|^ (3 
OmL) (^13, 4-i^t Kn- 2H-t''^>' (2. OmL) , p-h/V:!:^;^ 

10 /i-yt^iym^°V (3 7 0mg) ^:^}P xL^tST- 1 2 H#Ffl1t# bfdo Si^;;?-^ 

J>.^u^ h^^^y 4— (C-200 ; : ^=¥f-:/= 1 : 1 9) "C)^ 

:z.ti<::X.^ mm^h^^ ( 3 . 6 4 g , 8 6%) ^#fCo 
15 (2) 4- (4 -:77V;^T3^^/^;^=/V;r=¥v') -1- { 3 - 7« h 4 - [2 

- (1 - t°n y v?^/V) ochdf-v/] y'cic^/l/} -lH-t:°y-:^>'-2-;^->'<^ 

^JfeMl2. (1) T'fflV^fc4— <i/i?/l'::e-=3fv'-lH-t:''y v?i/-2-;^ 

:/:S.t^^2- (4 -3— K:7:i,-/l/^:3f-->) ^ h ^ t K d ^ > ^ tt'^'tl 4 — 

20 (4-'7J\^^^^^^i^/l-:^^>') 1 H-t:°y i^:/-2-;^>':SLt^^2 - (4-:::^^ 
a^-2-^ h:3f-i/:7^y ^i/) -7^ b^t Kn- 2H- t:''^>'te:#;tSJ^^f^ 
^*^f!ll2. (1) . (2) R-a (3) ^|Rl#(DMft^mMli^^^#f-o 
^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 7 5-1. 8 8 (4 
H, m) , 2. 5 5 -2. 7 8 (4H, m) , 2. 99 (2H, t, J = 6. 

25 3Hz), 3. 86 (3H. s), 4. 21 (2H, t, J=6. 3Hz), 

5. 00 (2H, s), 5. 98-6. 05 (2H, m), 6. 84 (IH, 
dd, J = 2. 3, 8. 4Hz) , 6. 88 ( 1 H, d, J = 2. 3Hz) , 

6. 96 (IH, d, J = 8. 4Hz) , 7. 10 (2H, t, J = 8. 8 Ei 
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z) , 7. 21-7. 29 (IH, m) , 7. 40 (2H, dd, J = 5. 3 
, 8. 8H z) ; 

h/V (AP c I ) :4 3 9. 1 (M+H)o 

mmm 7 9 

5 4— ^>-i^/l^;^=¥v^- 1 - {2- [2- (1 - b°--<y v^r:^/]^) J^f^iXl -5 

- t:° y ^ i>:=^M - 1 H- 1::° y -^>'- 2 

(1) 5--7'P^-2- (2, 2-v?:^ b:^?-^^^ h^v^) t°y^v?V(D^3t 
5 2 n n tf y 5 i;?:/ (1. 1 5 g) (DTDMFM^ (1 OmL 
) (312, 2-t^:i: h=3rv^cr:^y-/lx (1 . 6 g ) . ^^-fev^e^i^ (5. 8g) 

10 ^ij\i±Mu-^'i 2H#rHm#bfco RftMi^T^^M^. mm^^M^xmmv. 

::iU^/V:^vJ^i^^'^hi^^9y-f— (C-2 0 0 ; i^^:!^^/^ : ^=^i^>'= 1 : 

9-1:4) xmm'r^:itK^^mm^h-^m d. esg, 94%) 

o 

15 (2) 4-^^^t^/U:^^^y- 1 - [2- (2, 2 -v^^ b^v-:!^ h=^->) -5 
- 1:° y 5 - 1 H - 1° y v^>'- 2 

^Jfe^!|12. (1) -efflV^fc:2- (4-3— K:7:ni/:^:3f-:X) y^h^hKt^ 

f^^/^s --[/n-^E-- 2- (2, 2-i;?3^ hdf-v^i b=¥v^) fc°y 5:>:<?>'jc:#x. 

§i^^«*ifeMi2. (1) tw\m(Dmi¥^ff\^^^t'^o^^m:i. 

20 (3) 4-^^v'/l-:^=^i/- 1 - {2- [2- (1 - t:°-^ y v^^/U-) 

- 5 - f y 5; v?^/V} - 1 H- t° y v'i/- 2 -;#->'(0^3t 

^Ji^j7 9. (2) -e-^^bfc'fti^i^ (9 0mg) (^i^^ n n /Jn/VA^^^ (5 
mL) };i7j< (0. 5mL) . h y :7/V:^ng^^ (liriL) ^Jn^^?l.-e 1 B#ra 

25 v^^- (0. 0 6 OmL) 3M Zn [B (CN) H3] 2^^^^-^^^ 
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-C#fotLfc^SSrixy (C-2 0 0 ; ?^ ^ 

^/U : ^ u xn^/l^M,= 1 : I9~i ; lo — l :4) "elt^L/c^, i^zc^/l^ 

) Sr#fCo 

^HNMR (3 0 0MHz, CDCI3, a p p m) : 1. 41-1. 51 (2 
H, m) , 1. 5 7- 1. 7 0 (4H, m) , 2. 5 2-2. 6 8 (4H, rxx 
) , 2. 97 (2H, t, J=6. IHz) , 4. 58 ( 2 H, t, J=6. 
IHz) , 5. 06 (2H, s) , 6. 05 ( 1 H, d , J = 2. 6Hz) , 
6. 13 (IH, dd, J = 2. 6, 7. 6Hz) , 7. 18 ( 1 H, d. J 
= 7. 6Hz), 7. 28-7. 48 (5H, m), 8. 56 (2H, s) ; 
-9';^;^^^^ h/V (E S I ) :4 0 7. 3 (M+H)o 
MMm 8 0 

4- (4-:7/l^:^p^>-i;?/i^:^:3eiy) -1- {4- r2- (1 - 1:° p y v^'cnyi^ 

(1) 2— i^on — 4— (4 -:7/^;:^n^^^-^/i/;t-dr^>') t° JJ 5; v?^cDM5t 
n-:/^/l/y ^-^i^ (2. 6M n— ^=3r-f-^^«, 10. ImL) ^4- 

-7 ;V^x:i^^yi^;VT ;V^—;V (3. 0 8mL) (O^V^j^ ¥^-^7^^^^ (l 
2mL) fc:-7 8t:T';{J0^. I^?MT'3 0:$)-r^ii#bfCo ^1 (^SiiS?^^ 2 , 4 
->:;?^n):2 t-y ^ e^^. (4. 0 g) c^y^ b^t Kn:79:/MW (2 4mL) 

"9 ^1 ^ cfc «3 ^ffl-fb^tl ( 4 . 3 6 g . 6 8%) :Sr#;^Co 

(2) 4- (4 -7/1^:^13 _ iH-t:°y ^e;^^-2-^^(7) 

n-:7^5=-/l-y (2. 6M n-^=35.H^>.^|^^ 7 2mL) ^2-:/ 

n-<c::^/V-T/^=i-/V (1. 8mL) b ^ t Kn :7 ^ ^'^^^ (lOmL) \Z. 
-7 8°Ct?;tJ0;t, lll?^^-t?3 0^Wift#bfCo ^ (D^J^Cl^^ 2 - >^ n a - 4 - 
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(4 -:7/V;:^n-ii/v'/l-:^^v') t^y^v-^V (4. 3 6g) (D-^b^tKn^ 
y^^mm (2 OmL) \^^^< 'O tM^. 6 0°C'e4B#rHm#bfc#. 2 4 H# 

5 aiS^^ t Kn7^^^ (2 OmL) t'^Pi^^/ (2mL) RXf 

"rhv^:^ (hV'7:^=-/^^°:^:^^y) /-^°9v?•^i^ (7 8 0mg) ^Mx.. ^ 
4 B#rHlii# bfco RJlt^m^yk ( 1 0 O m L ) ^t/f^^^^^/i- ( 5 0 m L) 

M-^^^fcijpx.. T^mm^^'m-r^^iti^jz'omm^t'^m (o. 9 eg. 24% 

) Sf#fCo 

10 (3) 4— (4 — :7yl/;e-n->'^>'^//V;^-:3^-» —1— ( 4 — t Kn ^i/:7 

/w) -iH-t;°y 5;e^:/-2-;^^(D$i3^ 

HJfeMls (3) -effiV^fc:4 — <VC>/X'::*-=3^iX- 1 H- v?:x- 2-:^i/ 
^4- (4 -7/V;^-t2^:/-<;?/V^=3{^ix) — 1 H-t:°y ^ v^i/-2-:^>'}^#^ 
:6SXm-tmmmi. O) :S:t>' (4) i!m#c7)^f^SrffV^*]®'fb'^^^#fCc 
15 (4) 4- (4 -77V;rn-<>^v'/l-;t=3rv^) -1- {4 - [2- (l-t°i=zy 
j^hdj-v'] yaz::^/]^} - 1 H- t° y ^ i^^-- 2 
IIJfeMl2. (3) ■^^ffiV^fc:4-^>^i^/^:^=3f-^>.- 1 _ (4 - t =3^ v:7 
- 1 R- t° y ^^^i^" 2 -^^-i^^ 4 - ( 4 - 7/V:^n ix^^/ v?/W;^=^i/ 
) -1- (4 - t Kn^v^:7:.zc:^/v) - 1 H- t°y ^ 2 

20 1 2 . (3) tmm(Dmi'f^n^^^M^\:.^^^wco 

'HNMR (4 0 0MHz, DMSO-d g. 5 p p m) : 1. 67-1. 70 
(4H, m) , 2. 51-2. 54 (4H, m) , 2. 80 (2H, t, J = 
5. 9Hz) , 4. 11 (2H, t, J = 5. 9Hz) , 5. 35 (2H, s 
) , 6. 11 (IH, d, J = 7. 3Hz) , 7. 03 (2H, d, J = 9. 
25 3Hz), 7. 24 (2H, t, J = 9. OHz), 7. 31 (2H, d, J 
= 9. 3Hz) , 7. 53 (2H, d d , J = 8. 5, 5. 6Hz) , 7. 9 
9 (IH, d, J = 7. 3Hz) ; 

h/l/ (ES I) : 4 1 0 (M-l-H) o 
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MMMS 1 

4- (4:-y/U:tn^>^i:^jU^^iy) -1- 14- [2- (Z^a^^^ji^T ^ y ) 

^JfeMso. (4) -effiv^fc2- (1 -fo y v;'^') ^iJ^y— /p^2- 

^HNMR (3 0 OMHz, DMSO-dg, Sppm) :0. 97 (6H, t, 
J = 7. IHz) , 2. 54 (4H, d, J = 7. IHz) , 2. 77 (2H, 
t, J = 6. IHz) , 4. 05 (2H, t, J = 6. IHz) , 5. 35 ( 
10 2H, s), 6. 10 (IH, d, J = 7. 2Hz), 7. 01 (2H, d, 
J=8. 9Hz) , 7. 23 (2H, t, J = 8. 9Hz) , 7. 30 (2H, 
d, J=8. 9Hz), 7. 51 (2H, dd, J = 8. 7, 5. 5Hz), 
7. 98 (IH, d, J = 7. 2Hz) ; 

h/l/ (E S I ) : 4 1 2 (M+H) o 

15 mi^m 8 2 

4-^>":;^/V;t-=¥'>- 1 - {4- [2- ( 1 y 

^/l^l -lH-fc°y ^v^^^-2-;rv 

ll:te^J 8 0. (1) -efflV>fc 4 -:7/V:::rf2^>'->^/l^T/V=i— /V^^Vv^/VT/P 
/KC#^§J^^«^Jfef?-!j8 0 ^!^ilcD^j^^tTV^Sffl{k'^i!^^#fCo 
20 ^HNMR (3 0 OMHz, CDCI3, appm):l. 81-1. 85 (4H, 
m), 2. 6 3-2. 6 8 (4H, m), 2. 93 (2H, t, J = 5. 9Hz), 
4. 15 (2H, t, J = 5. 9Hz), 5. 47 (2H, s), 6. 00 (1 
H, d, J = 7. OHz), 7. 00 (2H, d, J = 9. OHz), 7. 28 
(2H, d, J = 9. OHz), 7. 4 7-7. 3 4 (5H, m) , 7. 51 (1 
25 H, d, J = 7. OHz); 

h/V- (E S I ) : 3 9 2. 3 (M+H)o 

8 3 

6- (4-7/l^:^P^:^v^/^;^=^'>-) -3- {4- [2- ( 1 - y 
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^HNMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 63 — 1. 70 
5 (4H, m) . 2. 4 8-2. 5 4 (4H, m) , 2. 79 (2H, t, J = 
5. 8Hz) , 4. 11 (2H, t, J = 5. 8Hz) , 5. 26 (2H, s 
) , 5. 77 (IH, s) , 7. 05 (2H, d, J = 8. 9Hz) , 7. 2 
3 (2H, t, J = 8. 9Hz) , 7. 33 (2H, d, J = 8. 9Hz) , 
7. 50 (2H, dd, J = 8. 6, 5. 6Hz) , 8. 37 ( 1 H, s) ; 
10 h/V- (ESI) : 4 1 0 (M + H) o 

MMm 8 4—87 

mMmi2. (3) -X?fflV^fc:2- (l-t-ny^^^) y —/v:§:M}t^ir^ 

ih^mi^m^^Ji^^i-tmrnmi 2^ o) tmm(Dmi'f^n^^. mmms 4^ 

8 7 (Dit^m^'SfCo 
15 8 4 

4:-^l^>^/V:t^i^- 1- (4- {2- C(2R) - 2 1 -b°P y 

-/w] cchdrv-j :7^r:./v) - iH-t:°y ':;^^-2— 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 16 (3H, d, J 
= 6. IHz), 1. 38-3. 35 (9H, m), 4. 08-4. 22 (2 
20 H, m) , 5. 0 3 (2H, s) , 5. 9 9-6. 0 7 (2H, m) , 6. 9 
8 (2H, d, J = 8. 9Hz) , 7. 18-7. 30 (3H, m) , 7 . 3 
2-7. 4 8 (5H, m) ; 

-^y^y^^^ h/V (E S I ) : 4 0 5 . 3 (M+H) 0 ' 

MMm 8 5 

25 4-^;xv^/l-;r=^'>- 1 - (4- {2- C(2S) - 2 - ^ ^/l^- 1 - y 

^HNMR (3 0 0MHz, CDCI3, 6' p p m) : 1. 16 (3H, d, J 
= 5. 7Hz) , 1. 3 8-2. 0 4 (4H, m) , 2. 21-2. 68 (3 
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H, m), 3. 12-3. 35 (2H, m), 4. 05 — 4. 24 (2H, m 

) , 5. 03 (2H, s) , 5. 9 9-6. 0 8 (2H, m) , 6. 98 (2 

H, d, J = 9. OHz) , 7. 18-7. 30 (3H, m) , 7. 32-7 
. 4 7 (5H, m) ; 

5 -^^^^-^ h/V- (E S I ) : 4 0 5 . 3 (M+H) „ 

8 6 

1— {4— [2— (7 -Tif If iX:^ P [2. 2. 1] ^>^^-7-^/V) h 

^HNMR (4 0 OMH z, CD3OD, 6ppm):l. 44-1. 52 (4H, 
10 m), 1. 8 7- 1. 9 5 (4H, m) , 2. 9 4-3. 0 0 (2H, m) , 3. 
56-3. 61 (2H, m), 4. 25 (2H, t, J = 5. 5Hz), 5. 2 
0 (2H, s), 6. 12 (IH, d, J = 2. 4Hz), 6. 29 ( 1 H, d 
d, J = 7. 6, 2. 6Hz), 7. 08-7. 14 (2H, m), 7. 28- 
7. 36 (2H, m), 7. 37-7. 55 (6H, m); 
15 V;V (ES I) : 4 1 7 (M+H)o 

•MMm 8 7 

4-^:xi;?/l.:^:3S^iX- 1 - {4- [(2S. 7aR) -^=3^^-^ Kp - 1 H- 1^°p 

^HNMR (3 0 OMHz, CDCI3, 6ppm):0. 85-0. 98 (IH, 
20 m), 1. 70-2. 15 (3H, m), 2. 32-2. 44 (IH, m), 2. 
82-2. 94 (IH, m), 2. 99-3. 20 (2H, m), 3. 32-3. 
45 (2H, m), 3, 57 — 3. 69 (IH, m), 4. 84-4. 93 (1 
H, m), 5. 04 (2H, s), 6. 00-6. 08 ■(2H, m), 6. 92 (2 
H, d, J = 8. 9Hz), 7. 19-7. 25 (3H, m) , 7. 34-7. 
25 4 4 (5 H, m) ; 

h/^ (E S I ) : 4 0 3 (M+H)o 

mmm s s 

4- {A--y;\y:tx2^lyZ^;Vir^^^) -1- [4- (2-T^yj^h^iX) :7 
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(1) 4- {4-:7yUyt^^^^i^/l^:^^-» -1- [4- (2-Tv^K^h=3r 

2, (3) -T?fflV^fc:4 — <:xv?/^;r=¥iX- 1 - (4 - Kn =^v':7 
5 - IH-tfy v'^^-2-;e-^/:S.Tj«2- (1 y i;?^^) rc^y— 

^^tb-€tt4- (4 -:7yV;^n^>'-:;?/V;^d^vx) -i- ( 4 - 1 K n df- v':7 

-IH-fc-y v^^-2-;r>' (^»!J28. (2) ) ^t;«2-Tv'K^ 

i5^y-;v{j:#x.-5S^i51^f*lllfe^Ji 2. (3) tmm(Dmi^^n^\ ^M^t^^ 

10 (2) 4- i4—y/l^^r2^>^i>j\y:^e^iy) -1- [4- (2-r5:y^h=3r 
i/) 7:11^/1^] - 1 H-fc:°y v^^- 2 -^^-c^M^t 

4- (4 -:7/V:^n^>'e^7V:^=¥v') -1- [4- ( 2 -Tv^ b =^ v-) 
:7ai^/P] - 1 H-t:°y i^^-- 2-:t-V (5 0mg) (DTHF (5mL) -7jc 
(ImL) h y :7rc^/l^7}N;^-7^ (SOmg) ^;?JP;t 8 0 t^-C 2 

-^m ( 9 . 8 m g , 2 1%) §rt#fCo 

20 ^HNMR (3 0 0 MH z, CDCI3, 6ppm) :3. 10 (2H, t, J 
= 5. 2Hz) , 4. 02 (2H, t, J = 5. 2Hz) , 4. 99 (2H, 
s) , 6. 01 (IH, dd, J = 2. 7, 7. 6Hz) , 6. 04 (IH, 
d, J = 2. 7Hz) , 6. 99 (2H, d, J = 8. 9Hz) , 7. 10 ( 
2H, t, J = 8. 7Hz) , 7. 21 ( 1 H, d, J = 7. 6Hz) , 7. 

25 2 6 (2H. d, J = 8. 9Hz) , 7. 40 (2H, dd, J = 5. 4, 8 
. 7Hz) ; 

b7l^ (E S I) : 3 5 5 . 2 (M+H) „ 

8 9 
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4- (4-y/'^:tu^>'i^/U:t^iy) -l - (4- {2- [ (2S) —2-^ 

(1) tert-:7'^/V (2S) -2- (y /V:^x=z pi ^/l^) t:°ny 

tert-7^^/W (2S) -2- ( t K n ^Bf-^;^ ^/l/) t°ny-^>'-l- 
;^/^/}^^dfv'l/— b (3. 2g, 15. 9mmo 1 ) Ov^iJ^ n iJ^'i/ (3 Om 
1) 7j<?^Tt?>':i^^/VT5; /i^/V-7T b y K (3. 3g, 2 

0. 5mmo 1) ^Mx.. mux^ G^mmwi^tio ^jtM^mummyi^mi- h 

fc^M^i^V :^^/i-:^yJ>^^ hi^y-y 4— (C— 3 0 0, : 
=¥f->'= 1:20) ^ i: j; (9 ^M^b^i^ ( 3 9 0 m g , 12%) 

15 (2) (2S) -2- (:77P:^n^9^/V) t°n y v;?:^igS^±^(D#5t 

tert-^^^/l^ (2S) -2- (:7/P;t n ^ ^/V) t°n y 1 -;^7 

/^/K=3f>-V— h (3 9 0mg) \Z.4NmM-01^^^y^^W. (2ml) ^Mx. 

mux 1 ^mmw i^t^o mmwkm-r^ ^ t j; ^ , mmiv.^^ ( 2 4 2 m g . 

20 (3) 2— [ (2S) — 2 — 7/^;^n7<5^/^- 1 — y vi^:^/v] ^^y— 

( 2 S ) - 2 - 7« f-JV) y v?i/|t^*S ( 2 4 2 m g , 1 . 7 

3mmol) <7:)i5'i=xnj^/VA (10ml) ^IS^cl^Ki^T. W =^^^VT^l^ ( 
0. 6ml, 4. 3 3mmo 1 ) . ^nn^J'^^y (0. 2ml 

25 , 1. 7 3mmol) ^Jl|S»;t. IH^fi-T? 3 H#ftm^ bfCo ^iJ&l^f-Sm^^ 

m^U)£Tmm\^. #btufc:aSl-7^b7t Pni^^i/ dOml) ^*P;t> 
7K?^T^ TK^'fby 9^'^i^T/V^^'^7A (2 0 Omg, 5. 2 7 mm o 1 ) 
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^^mi^fc'^. R}=^M^m}±rmmi-^^tiz.^v)^m^h^m (21 7mg, 

8 5 %) ^#fCo 

5 (4) 4- (4—y/v::tvi^iyi:^/u:t^iy) -1- (4 - {2- [ (2S) - 
2-:7/V;^n^^/V- 1 -t:°n y v?;:^/^] orh^r^^} :7:t::^/^) _iH-t°y 
v':/-2-;^^ 

IIMM12, (3) ■t?^VNfc4-^>'^^/V;r=3rv'- 1 - (4 - t =3f-.>7 -i, 

- 1 H-fc°y i^^:/- 2-;a->'^t>*2- (1 y i;?^^) ^^jr/w-y^^ 

10 ^ti^^ti4— {A—'7/\^:tn-^ly\y;V:f^Zy) 1— (4 — t Kndf-i/:^^, -/l^ 
) -lH-t°y v^>'-2-;e-i/ (*JfeM28. (2) ) ^tJ«2- C (S) -2 

. (3) ^lH!^(D^^^^^TV^^Ja'^^^^^^^#fc:o 

^HNMR (40 0MHz, CDCI3, 6 p p m) : 1. 5 2-1. 7 2 (2 
15 H, m), 1. 80-1. 94 (2H, m), 2. 40-2. 50 (IH, m 
), 2. 54-2. 65 (2H, m), 2. 82-2. 95 (3H, m), 4 
. 13 (2H, t, J = 6. OHz), 4. 56-4. 78 (IH, m), 5 
. 00 (2H, s), 6. 00 — 6. 05 (2H, m), 6. 97 (2H, d 
, J = 8. 8Hz), 7. 05-7. 13 (2H, m), 7. 20-7. 30 
20 (3H, m) , 7. 3 7-7. 7. 4 4 (2H, m) ; 
-^y^y^^^ byW (ESI) : 4 4 1 (M+H) o 
9 0 ~ 9 6 

SI*feMl2, (3) •T?fflV^fc4-^^^i;^/^;r=^f^^- 1 - (4-tKndr<>':7 

::c^/l/) - 1 H— t-y v^^^- 2 -;^>'^t)^^2 - (l-fc°nyv^>') m^y— 71/ 
25 ^-?:tu^^tb4- (4 -:7/V:^n^:/v?/P;^df iX) -1- (4 — t dr>':7^ 

- 1 H-t°y 2-:^^- (^jfeM2 8, (2) ) :Bi.x:^n)i^--t 
^—Mt^mz.m'k.^u^^tmmmi 2- (3) .^lll^o^f^^^fv^. ^jsm 

9 0-9 6o{b-a-#»^#7'co >ctj^;i-§r/i-=t— /Wb^^f^s Mi^i^-T^^b^^^^ 
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mM¥\ 9 0 

1- {4- [2- (7-rif lfv^i5't=i [2. 2. 1] ^:/^-7 T/l-) b 

5 =3^^/] -4- (4-:7/l-;^n-<i/^;?/V;r=^^» -1¥L-\^V ^J^^- 

2 

^HNMR (4 0 0MHz, CD3OD, 6 p p m) : 1. 4 0-1. 4 8 (4 
H, m) , 1. 82-1. 91 (4H, m) , 2. 91 (2H, t, J = 5. 
5Hz) , 3. 4 9 — 3. 5 5 ( 2 H, m) , 4. 22 (2H, t, J = 5. 
10 5Hz), 5. 15 (2H, s), 6. 10 (IH, d, J = 2. T ¥L z) , 

6. 26 (IH, dd, J = 7. 8, 2. 7Hz) , 7. 11-7. 08 (2 

H, m), 7. 19-7. 14 (2H, m), 7. 30 (2H, td, J = 6. 

I, 3. 6Hz) , 7. 51 (3H, dt, J = 9. 5, 2. 5HzD ; 

hyp (E S I ) : 4 3 5 (M+H) o 

15 %mm 9 1 

1- {4- [2- (8 -Tif Ifv^^ n [3. 2. 1] ;^ :^ - 8 - /P) ^h 
drv^] ^rn^/k} -4- (4 -:7/W;rn^>'^;?/V:^:3f.^>') _ 1 h— tr" y -j^;:/- 

2 

^HNMR (4 0 OMHz, CD3OD, 6ppm):l. 20-1. 97 (8H, 
20 m), 2. 04-2. 18 (2H, m), 2. 85-3. 06 (2H, m), 3. 
4 3 — 3. 6 0 (2H, m), 4. 23 (2H, t, J = 5. 7Hz:), 5. 1 
2 (2H, s), 6. 07 (IH, d, J = 2. 7Hz), 6. 24 ( 1 H, d 
d, J = 7. 6, 2. 7Hz), 7. 04-7. 18 (4H, m), T. 24- 

7. 31 (2H, m), 7. 44-7. 52 (3H, m); 
25 h/l- (E S I ) : 4 4 9 (M+H)o 

9 2 

4- (4-7/l^;^P^^v^/l--::j-=¥v-) -1- {4- [(2R. 7aR) — ^^i^h 

Kp- 1 H-b°P y 2 :7 3i:=:/i^} - i h-^'i:? j^^^- 2 
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^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 4 4-1. 6 0 (1 
H, m), 1. 64-1. 80 (IH, m), 1. 82-1. 1. 94 (2H, 
m), 1. 96-2. 09 (IH, m), 2. 24 — 2. 33 (IH, m), 
5 2. 55 — 2. 63 (IH, m), 2. 86-2. 93 (IH, m), 3. 0 
7-3. 18 (IH, m), 3. 32-3. 39 (IH, m), 3. 71-3. 
83 (IH, m), 4. 94-5. 05 (3H, m), 5. 97-6. 08 ( 
2H, m) , 6. 92-7. 01 (2H, m) , 7. 04-7. 15 (2H, 
m), 7. 17-7. 25 (3H, m), 7. 34-7. 43 (2H, m) ; 
10 -v-^^jX^^ (E S I ) :42 1 (M + H) o 

mmm 9 3 

1- {4- [2- (3, S-i^-y/^^^^-l-\^°riV jy'^M 

-4- (4-77V-;j-p^^v^yV::j-^iX) - 1 H-fc°y v^>-- 2 
^HNMR (3 0 OMHz, CDCI3, 5ppm):2. 23-2. 35 (2H, 

15 m), 2. 88 (2H, t, J = 7. OHz), 2. 93 (2H, t, J = 5. 
5Hz), 3. 05 (2H, t, J = 13. 3Hz), 4. 12 ( 2 H, t, J 
= 5. 5Hz), 4. 99 (2H, s), 6. 02 ( 1 H, dd, J = 7. 4, 
2. 7Hz), 6. 04 (IH, d, J = 2. 7Hz), 6. 98 (2H, d, 
J = 9. OHz), 7. 10 (2H, t, J = 8. 6Hz), 7. 21 ( 1 H, 

20 d, J = 7. 4Hz), 7. 26 (2H, d, J = 9. OHz), 7. 40 (2 
H, dd, J = 8. 6, 5. 5Hz); 

h/lx (E S I ) : 4 4 5 (M+H)o 

MMM 9 4 

4- (4:-:7/\y:t^^:yi^/l^:t^iy) -1- (4- {2- [(3 3) 
25 1 U v?;^/Vl ^ah^^y} Z^a^^M - 1 H- t:° U 2 

^HNMR (3 0 OMHz, CDCI3, 6ppm):l. 97-3. 05 (8H, 
m), 4. 14 (2H, t, J = 5. 7Hz), 4. 99 (2H, s), 5. 10 
-5. 28 (IH, m), 6. 01 (IH, dd, J = 7. 4, 2. 7Hz), 
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6. 04 (IH, d, J = 2. 7Hz), 6. 98 (2H, d, J = 9. OHz), 

7. 10 (2H, t, J = 8. 6Hz), 7. 21 (IH, d, J = 7. 4Hz), 
7. 26 (2H, d, J = 9. OHz), 7. 40 (2H. dd, J = 8. 6, 
5. 3H z) ; 

5 -v';^^^i5' h/V (E S I ) : 4 2 7 (M+H)o 
MMM 9 5 

4- (4 — :7/V:;j-a^^^':^/l^::j-dr--y) — i — {4- [2— (2— :^=3ry— l — 
^HNMR (3 0 0MHz, CDCI3, 6 p p m) : 2. 0 0-2. 0 8 (2 

10 H, m), 2. 40 (2H, t, J = 8. OHz), 3. 58 (2H, t, J 
= 7. OHz) , 3. 70 (2H, t, J = 5. IHz) , 4. 14 (2H, 
t, J = 5. IHz), 4. 99 (2H, s), 6. 00-6. 04 (2H, 
m), 6. 96 (2H, d, J = 9. OHz), 7. 10 (2H, t, J = 8. 
6Hz) , 7. 21 (IH, d, J = 7. 4Hz) , 7. 26 (2H, d, J 

15 =9. OHz), 7. 40 (2H, dd, J = 8. 6, 5. 5Hz) ; 
h/k (E S I ) :4 2 3 (M + H) ; 
ill.^ : 1 4 8-1 4 9°Co 

mmm 9 e 

4- (4-^JU:^r:i'^l^i^/l^^^i^) —1— (4- {2- TOR) -3-p^b 
20 =3rv-- 1 -b°P y v^:^/l^] rnh^j/} ^3^:r:/I^) - IH- \f -Jl^- 2 --^l^ 

^HNMR (3 0 OMHz, CDCI3, 6ppm):l. 79-1. 89 (IH, 

m), 2. 04-2. 14 (IH, m), 2. 56-2. 95 (6H, m), 3. 

30 (3H, s), 3. 91-3. 97 ( 1 H, m) , 4 . 14 (2H, t, J 

= 5. 9Hz), 4. 99 (2H, s), 5. 9 9-6. 0 5 (2H, m) , 6. 
25 9 8 (2H, d, J = 8. 6Hz), 7. 10 (2H, t, J = 8. 6Hz), 

7. 21 (IH, d, J = 7. 5 Hz), 7. 25 (2H, d, J = 8. 6Hz), 

7. 39 (2H, dd, J = 8. 6, 5. 5Hz); 

-=r;^>?.^i^ h/V (E S I ) : 4 3 9 (M+H)„ 
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MMM 9 7 ~ 9 9 

K1>b<{i:^/v:^-^— b^e:#;ta^^{«*^ll2 8, (1) RXJ^ (2) tm 

m(Dmi¥^n\^\ ^v^-c. nhtifz.^t^m^Mmmi 2. (3) -e^v^fc4- 

5 1 - (4 — t Kndei>':7ai^/V) — 1 H- y i^^^-— 2 

^(Z)#t3'9 llM?!li2, (3) -e^v^7t2- (i-t°t2y>? 

^) rn^y-/^^^j;£;-t-S^t^^i^(C#x.§i^;^^«*»!ll 2. (3) IHi^iZ) 
^f^^m\ ^*<^J 9 7-9 9 (D-ft^-g-^l^^^fCo 
^Jfe^J 9 7 

10 4— (4 P P-<^"v'/V:^^':y) -1- (4— {2- [ (3R) —3-y;v 

^HNMR (4 0 OMHz, CDCI3, 6ppm) :2. 00 — 2. 24 (2 
H, m), 2. 56-2. 64 (IH, m), 2. 80-3. 05 (5H, m 
) , 4. 15 (2H, t, J = 6. OHz, ) , 5. 00 ( 2 H, s) , 5. 
15 10 — 5. 30 (IH. m) , 6. 00-6. 6. 05 (2H, m) , 6. 9 
8 (2H, d, J = 8. 8Hz) , 7. 2 0-7. 3 0 (3H, m) , 7 . 3 
4-7. 4 0 (4H, m) ; 

h/P (E S I ) : 4 4 3 (M+H) » 

MMin 9 8 

20 4- [ (5--7/l^:tn- 2-\f]) i^:=-M h^i^l -1- {4- [2- (v^ 

'HNMR (3 0 OMHz, DMSO-dg, 6ppm) :0. 97 (6H, t, 
J = 7. IHz) , 2. 54 (4H, q, J = 7. IHz) , 2. 77 (2H, 
t, J = 6. IHz) , 4. 04 (2H. t, J = 6. IHz) , 5. 18 ( 
25 2H, s) , 5. 95 ( 1 H, d, J = 2. 8Hz) , 6. 09 (1 H, dd, 
J = 7. 6, 2. 8Hz) , 7. 00 (2H, d, J = 8. 9Hz) , 7. 2 
3 (2H, d, J = 8. 9Hz) , 7. 53 (IH, d, J = 7. 6Hz) , 
7. 63 (IH, dd, J = 8. 8, 4. 6Hz) , 7. 81 ( 1 H, dt, 

170 



wo 2005/085200 



PCT/JP2005/004260 



J = 8. 8, 2. 9Hz) , 8. 60 ( 1 H, d , J = 2. 9Hz) ; 
h/V (ES I) : 4 1 2 (M+H) o 

mMm 9 9 

4- C(5 -:7/V:j-p- 2-l::°y ^ -1- (4- {2- [(2 

5 R. 5R) -2. 5—-J:^=f-;l—l-}l°y^])i:^=-;V'] rnh^jfy-} - 
1 H-t:°y '^^-2-::^^ 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) :0. 9 4 — 1. 2 6 (6 
H, m), 1. 23-1. 60 (2H, m), 1. 96-2. 18 (2H, m 
) , 2. 8 3-3. 3 0 (4H, m) , 4. 0 2-4. 2 2 (2H, m) , 5 
10 . 15 (2H, s), 6. 01-6. 10 (2H, m), 6. 98 (2H, d 
, J = 8. 9Hz), 7. 20-7. 30 (3H, m), 7. 41-7. 53 
(2H, m), 8. 48 (IH, d, J = 2. IHz) ; 
h/l' (E S I) : 4 3 8 . 4 (M+H) „ 

mMm 100 

15 4- [ (5 P P- 2-b:°y v^:=^/V) ^ h^e^] -1- {4- [2- (>^p< 

(1) ( 5 - n n - 2 - 1" y i^^/i-) 7^ ^/i^ iJ' b 
5-^nn-2-t Kn^Sri/p* y ^^^^ (12. 7 7 g ) (DT h ^ t K 

n:7^>' (1 5 OmL) mU\^ h y ji^yl^T^:/ (1 2mL) ^IJ^t^^^^/V 
20 7t^=:.;V^u3 K (5. 7mL) ^7mT*0x.. 7Kf^T 3 0 r^^r^m^ bfCo SJ^? 
^^fClTK (1 5 OmL) ^*nx.s g^m^^/l- ( 1 5 OmL+ 1 5 OmL) "etttU 

-^^^j: '9 /ii^fB-fbt-^ :it\z.^^ mm^t-^m (14. e 5 g . 99%) ^mco 

25 (2) 4- [ (5-iJ'nn-2-t°y v^^/V) ^ h^^rv'] -1- [4- (2- 
T t Kn t°9^/^:^=^^/) /l^] - 1 H-fy i^^- 2 -:^^'(^M3t 

(5 o n t°y v^^'- 2 — -Y/V) 7^5^/1^ ^ b (14. 4 

3 g) . 4 - 1 Ki=J=3f'>'- 1 - [4 - (2-7" t t°7^/i^;^=3rv') :7 
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^^/l/] - 1 H-t:°y i^^-- 2-;^:/ (1 5. 5 8 g . 2 7 , (1)). 

( 1 5 g) :S:tJ«N, N-e^p<9^/Vx|N/l/AT ^ K (5 0 0mL) (D 

^S-^^f^s o°c-e4 5^F^«#Lfc:o SJ^;:|^^7]c (1. OL) #bn 

#fetl.:^ca}S^^ n n/js/l/i^ (5 0mL) (CM^T^^?b. (2 5 

OmL) $rJBx.»#b/ce;dSp3t^o< t9?^*PbfCo t(fffl^^^^tS^bs ^V^T^M 
J: D^M^b^i^ (is. 5g. 8 3%) &#fco 

(3) 4 - [ (5-^nt3-2-t:°!; 7V) ^b=¥->'] -1- (4-tKi=i 
10 - 1 H-fc°y v^v- 2 

4 — <i/v^/^:^=¥v^- 1 - [4- {2-^ Vv\^ Y'i^'d'f^-J^^-^^^y) ^ ^ 
- 1 H- fc" y 2 -^l^(D\\t> Jd^JS^J 10 0. ( 2 ) T-#b;^ 

:^c'fb'^#)^ffiv^;5i^x^^{^^W!ll 2. (2) trnm^i^xmrnih^m^mc. 

(4) 4- [ (5_i^nn-2-fy v?:=^/V) b=3f^>'] -1- {4- [2- 
15 (v'^^/l-T^y) J^hdrv-] :7^c:^/V} - 1 H-t^y v^^-- 2-:^V(DM3t 

A—<:yi^;v:^^-y-l- {A-M Vn^i^y az.=^/v) -iH-t^yv^^'- 

3) t?#^ti.fc'fb'^i^:s.t;«2- (i^^T^^/i^T^ /) ^i^iJ'y— /u-^fflv^sj^^}* 
^»!ii2. (3) tmmK\^xmmit^mm%tio 

20 ^HNMR (4 0 0MHz, DMSO-de, 6 p P m) : 2. 22 (6H, s 
) , 2. 63 (2H, t, J = 5. 9Hz) , 4. 08 ( 2 H, t, J = 5. 
9Hz) , 5. 21 (2H, s) , 5. 94 (IH, d , J = 2. 7Hz) , 
6. 11 (IH, dd, J = 7. 8, 2. 7Hz) , 7. 02 (2H, d, J 
= 9. 3Hz) , 7. 24 (2H, d, J = 9. 3Hz) , 7. 55 ( 1 H, 

25 d, J = 7. 8Hz), 7. 59 (IH, d. J = 8. 3Hz), 8. 02 ( 
IH, dd, J = 8. 3, 2. 4Hz) , 8. 67 ( 1 H, d, J = 2. 4H 
z) ; 

-s^:^:^^-^ h/l- (E S I ) : 4 0 0 (M + H) „ 
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MMM 1 0 1 ~ 1 0 7 

^JfeMlOO. (3) -T?fflV^/c2- (S?;^ ^ y) =^i^ / —^U^MJ^^-f- 

10 1 — 10 7 (D^t^m^^fco njt-i'^T/^=^—/Ht^<i^it. Mit^-r^^}:,^ 

mmm i o i 

4- r (5-^PP-2-l^°y -^^/V) p< -1- {4- [2- (v^:j^ 

10 ^HNMR (4 0 OMHz, DMSO-dg, 5ppm) :0. 98 (6H, t, 
J = 7. IHz), 2. 55 (4H, q, J = 7. IHz), 2. 7 8 (2H, 
t. J = 6. IHz) , 4. 05 (2H, t, J = 6. IHz) , 5. 21 ( 
2H, s) , 5. 94 (IH, d, J = 2. 7Hz) , 6. 11 (IH, dd, 
J = 7. 8, 2. 7Hz) , 7. 01 (2H, d, J = 8. 8Hz) , 7. 2 

15 4 (2H, d, J = 8. 8Hz), 7. 54 (IH, d, J = 7. 8Hz), 
7. 60 (IH, d, J = 8. 3Hz) , 8. 02 ( 1 H, dd, J = 8. 3, 
2. 4Hz), 8. 67 (IH, d, J = 2. 4Hz) ; 
-^;^J^^iJ' f/l' (ES I) :4 2 8 (M+H) ; 
: 1 1 2 - 1 1 5 °Co 

20 MMm 10 2 

4- r (5-^nP-2-h°y v'r^/l^) ^ -1- {4- CS- (2- 

:;e-^y- 1 y i^^^/V-) "T'p - 1 H- b° U i^^^^- 2 - 

^HNMR (3 0 0MHz, CDCI3, 5ppm) : 1. 99-2. 10 (4 
25 H, m), 2. 39 (2H, t, J = 8. 2Hz), 3. 40-3. 52 (4 
H, m) , 4. 01 (2H, t, J = 6. 2Hz) , 5. 15 (2H, s) , 
6. 01 (IH, d, J = 2. 7Hz) , 6. 07 ( 1 H, dd, J = 7. 4, 
2. 7Hz) , 6. 96 (2H, d, J = 8. 9Hz) , 7. 23 ( 1 H, d, 
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J = 7. 4Hz) , 7. 24 (2H, d , J = 8. 9Hz) , 7. 43 ( 1 H, 
d, J = 8. 3Hz) , 7. 73 (IH, dd, J = 8. 3, 2. 4Hz) , 
8. 5 8 (IH, d, J = 2. 4Hz) ; 
■s"^^-^^ h/l^ (ES I) : 4 5 4 (M+H) „ 

5 mm^^^i 10 3 

4- 1(5-1:7 nu - 2-^°]} ?^ h^v^] -1- (4 - {2 - [(2R, 

5R) -2. 5 -v';><^/V- 1 -t:°P y v'c^^/V] ochdrv^} - IH 

— v^>-— 2— 

^HNMR (3 0 0MHz, CDCI3, 6 p p m) :0. 92-1. 18 (6 
10 H, m), 1. 32-1. 55 (2H, m), 1. 92-2. 15 (2H, m 
) , 2. 8 6-3. 2 5 (4H, m) , 4. 0 2-4. 2 2 (2H, m) , 5 
. 14 (2H, s) , 6. 01 (IH, d, J = 2. 7Hz) , 6. 07 (1 
H, dd, 1 = 2. 7, 7. 6Hz) , 6. 98 (2H, d, J = 8. 9Hz 
) , 7. 19-7. 30 (3H, m) , 7. 43 ( 1 H, d, J = 8. 4Hz 
15 ) , 7. 73 (IH, dd, J = 2. 5, 8. 4Hz) , 8. 58 ( 1 H, d 
, J = 2. 5Hz) ; 

Y;V (AP c I ) : 4 5 4. 1 (M+H) o 

mMm 10 4 

4- [(5-:^PP-2-b°y v^^/l-) ?^ b^v-] -1- (4- {2- [(2R) 
20 — 2 -p< 1 y v^^/V] rch:3^v-} -7 ^=.;\.) - 1 H - b° y - 

2 

^HNMR (3 0 0MHz. CDCI3, 5 P P m) : 1. 14 (3H, d, J 
= 6. lHz), l. 38-1. 52 (IH, m), l. 65-2. 00 (3 
H, m), 2. 22-2. 35 (IH, m), 2. 35-2. 50 (IH, m 
25 ), 2. 50-2. 62 (IH, m), 3. 15-3. 30 (2H, m), 4 
. 05-4. 19 (2H, m) , 5. 15 (2H, s) , 6. 02 ( 1 H, d 
, J = 2. 7Hz) , 6. 07 (IH, dd, J = 2. 7, 7. 5Hz) , 6 
. 98 (2H, d, J = 8. 9Hz), 7. 20 — 7. 32 (3H, m), 7 
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. 43 (IH, d, J = 8. 4Hz) , 7. 73 ( 1 H, dd, J = 2. 4, 
8. 4Hz) , 8. 58 (IH, d, J = 2. 4Hz) ; 
-x';^;?!.-^^ h/i- (ES I ) :44 0. 2 (M+H) o 

mmm 105 

5 4- r(5-:?^PP-2-1::°y v^:^/^) -1- (4- {2- [(3R) 

— 2 

^HNMR (3 0 OMHz, CDCI3, 6ppm):2. 00-2. 26 (2H, 
m), 2. 58-3. 08 (6H, m), 4. 15 (2H, t, J = 5. 7Hz), 
10 5. 1 0-5. 2 9 (IH, m), 5. 15 (2H, s), 6. 02 ( 1 H, d, 
J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 9 
8 (2H, d, J = 8. 6Hz), 7. 2 2-7. 2 8 (3H, m), 7. 43 
(IH, d, J = 8. 2Hz), 7. 73 ( 1 H, dd, J = 8. 2, 2. 3H 
z), 8. 58 (IH, d, J = 2. 3Hz) ; 
15 b/I/ (E S I ) : 4 4 4 (M+H)o 

^Jfe^il 10 6 

4- r(5-:^PP-2-fc°y -^^^^^/V) 7< -1- (4- {2- [(3R) 

— 3 -p< b^iX- 1 -t^°P y rcf:3{^v^} ■:7a^=./\^) -lH-t:°yi^:x 

— 2 

20 ^HNMR (3 0 OMH z, CDCI3, 5ppm):l. 80-1. 89 (IH, 
m), 2. 05-2. 14 (IH, m), 2. 56-2. 95 (6H, m), 3. 
30 (3H, s), 3. 9 2-3. 9 7 (IH, m), 4. 14 (2H, t, J 
= 5. 9Hz), 5. 15 (2H, s), 6. 02 (IH, d, J = 2. 5Hz), 
6. 07 (IH, dd, J=-7. 6, 2. 5Hz), 6. 98 (2H, d, J = 

25 8 . 6Hz), 7. 22-7. 27 (3H, m), 7. 43 (IH, d, J = 8. 
2Hz), 7. 73 (IH, dd, J = 8. 2, 2. 3Hz), 8. 58 ( 1 H, 
d, J = 2. 3H z) ; 

b/I/ (E S I ) : 4 5 6 . 2 (M+H)c 
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mMM 10 7 

4- r(5-^PP-2-ii°y-:->:^/i^) p< -1- {4- r2- (-^^y 

^HNMR (3 0 OMH z, CDCI3, 6ppm):l. 04 (12 H, d. J 
5 =6. 3Hz), 2. 83 (2H, t, J = 7. 4Hz), 3. 01-3. 08 
(2H, m), 3. 91 (2H, t, J = 7. 4Hz), 5. 14 (2H, s), 
6. 01 (IH, d, J = 2. 7Hz), 6. 06 ( 1 H, dd, J = 7. 6, 
2. 7Hz), 6. 96 (2H, d, J = 8. 6Hz), 7. 22-7. 26 (3 
H. m), 7. 43 (IH, d, J = 8. 4Hz), 7. 73 ( 1 H, dd, J 
10 =8. 4, 2. 5Hz), 8. 58 (IH, d, J = 2. 5Hz); 
-v-;^;^-^^ h/lx (E S I ) : 4 5 6 (M+H)o 
MMM 10 8 

4- [(5-^PP-2-fc:°y >?::^/l-) ^ h^^eiX] -1- (4- {2- r(3R) 
- 3 -b Kp^v-- 1 -b'P y i^^/l^l :7j.r^/V) -lH-t:°yv> 

15 >■— 2 — 

(1) 2- ((3R) -3 - {[ t e r t (v?p<^/V) v-y/V] :^d^v'} 

- 1 - a y y ^jucoMTt 

mMm89. 3) -t?ffiV^fc (S) -2- (:7/P::^ny y 

(3R) -3- {[ter t -"T'f^/V (v^^^/V) v^y/P] ;d-^v-} y 

20 i^^{3:#;t§j^Ai?ffi^jfe{^!j8 9. (3) tmm(Dmi'^^n^^mmih^^^m^o 

(2) 1- {4- [2- ((3R) -3- {[tert (i^y 

y^V] - 1 - 1° n y i;^:=:/V) ^h^f.-^] :7rcr:i/W -4- [(5-i^n 

a - 2 - t" y i^^^jV) y b =3f5/] - 1 H- f y i;'^^- 2 -:^>'(Dm^ 

mmmioo. (3) -t?ffiv>fc2- (v^y^/^r^y) =1^^ /—/]^^2- ((3 

25 R) -3 — {[ter t (^;?y^/v) v^y/^] ::^-^v^} - l-t°pyv^ 

(3) 4- [ ( 5 - n t2 - 2 - y ■j^:=^/^) y h=¥v-] - l-(4-{2-[(3 
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R) - 3 - t Kn^^rv'- 1 - fcj y h^rv-} -7 :x.^;V) -lH-t:° 

1- {4- [2- ((3R) -3 - {[t e r t-7"^5=-/V ^^^) ?V\ 

ar^-^} - 1 -tfn y v^c^^/V) rch^e^y] y -A- [(5-i5^nn-2 

5 -t:°y S>:=^/V) ^ h=3ri/] - 1 H-t°y v?^'- 2-;*->' (2 5 7. 0 m g , 0. 
4 6inmol) OTHF ( 2 m L) mWiZ-'T xi-y^^ )VT 1^==^=^"^ 
:^y K (1 . OM THF^I^, 0. 9 2 4ml. 0. 9 2 mm o 1 ) ^^JPX.. 

10 ?jgf2|s:^ o-^ h^^^:7^— (YMC-P a c k"^^ pro C-18, 0. 1% 
T F : 0 . 1 %T F ATir h ^ b y 10^95%) "T^^M 

^m\\L^m (10 3. 1 m g , 50%) ^#fCo 

'HNMR (3 0 OMHz, CDCI3, 6ppm):l. 74-1. 82 (IH, 
15 m), 2. 17-2. 27 (IH, m), 2. 41-2. 48 (IH, m), 2. 
6 5-2. 6 9 (IH, m), 2. 8 0-2. 8 4 (IH, m) , 2. 93 (2 
H, t, J = 5. 7Hz), 2. 9 8-3. 0 5 ( 1 H, m) . 4. 14 ( 2 H, 
t, J = 5. 7Hz), 4; 3 5-4. 4 0 ( 1 H, m) , 5. 15 (2H, s), 
6. 02 (IH, d, J = 2. 7Hz), 6. 07 ( 1 H, dd, J = 7. 8, 
20 2. 7Hz), 6. 98 (2H, d, J = 9. OHz), 7. 22-7. 27 (3 
H, m), 7. 43 (IH, d, J=8. 2Hz), 7. 73 (IH, dd, J 
= 8. 2, 2. 3Hz), 8. 58 ( 1 H, d, J = 2. 3Hz); 
-9';^;^^^^ b/V (E S I ) : 4 4 2 (M+H)o 
10 9 



25 4- [(5-^PP-2-l::°y v^:=^/l^) 7^ h=¥v-] - \- (4 - {2- C(3S) 
- 3-t: KP=3r<y- 1 y auYi^^y} -yg^^z-fV) -iH-fc'yv^ 

2 

(1) 1— [4— (2 — ■T'n^ai h^aei/) y 3^::=.;v'\ —4— [(5— ^nn — 2 



177 



wo 2005/085200 PCT/JP2005/004260 

4- [(5-^nt3-2-l::°y v'^/V) 7^ h^ri/] -1- (4-t Kn=¥>':7 
_ 1 H - p v^^-- 2 1 . Og, 3. 1 mm o 1 ) ^ ^^-fe 
(5. 0 g, 1 5mmo 1 ). l^-Z^n^:^^^ (5 ml 1 ) mJUMY (1 
5 OmL) oO^l-g-i^^S 4. 5 bfCo Si^S^Sf- n n /Jn/V-^^, ^ 

hiJ^^^:7^— (KP-S i 1 FLASH25 +M, ^ xi ^a /Jn/I^A : ^ 7 — 
1 : 0-> 1 0 0 : 2 ) -Cft^f § ^ .> {CI j; ip ^M'fb-B'^J ( 1 • 2 g , 8 9%) 

10 (2) 1- {4- [2- ((3S) -3 - {[tert -y^^/l^ ^/l^) 
y/i-] - 1 y v^c:^/i-) ou hd^-jy] :7:n^/^} -4- 

n - 2 - fc:° y v?c=:/^) 7« b^rix] - 1 H- fc° y v^i/- 2 

1- [4— (2 h^s^v-) -4- [(5— ^nn-2 — t" 

ys;?-/!^) ^ h^af.^^] _ 1 h- t° y i^V- 2 ( 3 0 0 . 7m g, 0. 

15 6 9 mm ol). (3S)-3-{[tert -^^/U (v^p< ^/U) iy V 

iy} t:°nyv?^ (417mg, 2. Immol). (v'^ y:/P tVk) T 

5.1^ (0. 132ml, 0. 7 6mmo 1 ) RXJ^JDMr (3. 5mL) (DM^ 

fli^ii^^v/y ;^<>'Vl^;t7^A^ n-^ h:^^^^:7^— (KP-Si 1 FLASH2 
20 5 +M, ^ vi7i^/UJ^ : pi ^ /^yu= 1 : 0^1 0 : 1) -O^M-T^^L ti:iX 
«9 mm^h-^m (2 7 6. e m g , 72%) ^#fCo 

(3)4- [(5-^un-2-fy v^^/V) ^ h=^i^] -1- (4-{2-[(3 
S) - 3 -fc Kn:3fC/— 1 - y e;?;::/!^] jibd^iy} y ^=^j]y) -lH-t° 
y 2-;^^(DM5t 
25 1- {4- [2- ((3 S) -3- {[t e r t (-:^p< 9^/V) V /^l 

— 1 — t:°i3 y v?c^/V) :3:h^v'] :7a^c::^/V} -4- [(5— i>nci-2 
-t:°y v^rr:/^) p< hdf-v'] - 1 H-t:°y ^^V- 2 (2 6 4. 7m g, 0. 
4 8mmol) OTHF (2. 4mL) 5 N:S^7K^I^ (2. 4ml, 
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1 2mmo 1 ) %^JP;i, mUX^ 2 B^mMW L-fc. RJtm^ 1 Nykm^fT hV ^ 

--::/■i5'>'c^?S^^§^-eSM^^m^. *jg<b^i^ (1 9 9. Smg, 95%) 

^HNMR (3 0 OMHz, CDCI3, 6ppm):l. 72-1. 81 (IH, 
m), 2. 17-2. 25 (IH, m), 2. 40-2. 47 (IH, m). 2. 
65-2. 69 (IH, m), 2. 78-2. 81 (IH, m), 2. 92 (2 
H, t, J = 5. 9Hz), 2. 9 6-3. 0 3 ( 1 H, m) , 4. 13 (2H, 
t, J = 5. 9Hz), 4. 3 4-4. 3 9 ( 1 H, m) , 5. 15 (2H, s), 
6. 02 (IH, d, J = 2. 7Hz), 6. 07 ( 1 H, d d , J = 7. 8, 
2. 7Hz), 6. 98 (2H, d, J = 9. OHz), 7. 2 2-7. 2 6 (3 
H, m). 7. 43 (IH, d, J = 8. 4Hz), 7. 73 (IH, dd, J 
= 8. 4, 2. 5Hz), 8. 58 ( 1 H, d. J = 2. 5Hz); 

h/V- (E S I ) : 4 4 2 (M + H)o 
HJfeM 110 

4- [(5-:^PP-2-fc°y i^^/P) p< f:3^->-1 -1- (4- 12- C(3R) 
-3— (2 fdriX) - 1 — p 1; - jcfj^V} :7rc::^/M 

— 1 H — b'y v^>-- 2 

(1) t e r t -:7-'g^/V (3 R) — 3 — (2 -:7/V;^na^ hdp^/) fp y v?^/ 

— 1 hcDMiB: 

tert-:7'^/V (3R) - 3 - t Kp t°P y 1 -;^/V33f ^ i/l^ 

— h (501. 2mg, 2. 7mnio 1 ) (7)DMF (5mL) ^Wl^Tk^'ft'f- 
hV^-h 14 0mg, 3. 2mmol) ^Mx.. 3 0 ^ 
ra^#b7t#, 2-:7/U^x:ta^^/u p - ^/^rc:/;:^/^/i^•^— h ( 1 . 17g, 
5. 4mmo 1) ^Ija^, mUKX ^ h 2 4 B^mWiW l^it.c, RJ^-Wi^W^^^ 
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<^V^:^7 ^ ^ o hi:fy:74— (KP-Sil FLASH25 +M, 

: ^=¥f-:/= 1 : 10^2:8) -VmU-t ^ ^ t X 'O ^M^h^^ (25 
3 m g , 4 1%) tr#fCo 
(2) 2- [(3R) -3- (2-:7/V;^trai hdfiX) - 1 - f n y i^'cr^/V] 
5 1^ / —/V<DM^ 

mMM8 9, (2) -efflV^:^c t e r t --^'^/l- (2S) -2- (:7/P::^n7^ 
t'a y 1 t e r t — (3R) -3 

itmmmss. (2) ]S:u« (3) ti^^(D^f^srm\ mmit^m^mt^o 

10 (3)4- [(5-^nn-2-t:°y i^^/V) ;^ b=^>-] -1- (4 - {2 - [(3 
R) -3- {2-:7/V:tx:i^V^^^) - 1 -fn y v^cr;/V] hd^iX} :7^:::i 
/W) -IH-fy ::^^'-2-:^>'(DM5t 

HMMIOO. (4) -efflV^:rc2- (v'p^^/l/T 5 /) J^^/— /V^2- [(3 
R) -3- (2 -•:7/V;rnrc hdf.^» _ i _ y ri^^J' / — /l-Je:#XL 

15 si^A^f^^MMi 0 0- (4) bmU(Dmi'^^ff\\ ^Mih^m^nti. 

'HNMR (3 0 0MHz, CDCI3, 6 p p m) : 1. 8 3-1. 9 2 (1 
H, m), 2. 08-2. 19 (IH, m), 2. 57-2. 98 (6H, m 
), 3. 59-3. 72 (2H, m), 4. 10-4. 16 (3H, m), 4. 

55 (2H, dt, J = 47. 6, 4. 3Hz) , 5. 15 (2H, s) , 6. 
20 0 2 (IH. d, J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 8, 2. 

7Hz) , 6. 98 (2H, d, J = 9. OHz) , 7. 2 2-7. 2 8 (3 
H, m) , 7. 43 (IH, d, J = 8. 2Hz) , 7. 73 ( 1 H, dd, 

J = 8. 2, 2. 5Hz), 8. 58 (IH, d, J = 2. 5Hz) ; 
•^^:^^':7 VjV (ESI) : 4 8 8 (M+H) „ 
25 111 

4— C(5 — ^ P P- 2 -fc°y -:;^^/V) ^ -l— {4- [2- (rc^/l^ 

T^7) -7=t.^/V) - 1 H-b°y v?^- 2-:^:-^ 

(1) tert-:7'^/V (2- {4- [4- [(5-i:7ni3-2-t:°y i^^/k) 



180 



wo 2005/085200 



PCT/JP2005/004260 



^^(feMlOO. (3) -effiV^/c:2- {'^:^^;vr^J) =^i^ / —/U^ t e t t 
— y'^/V' (2-t: Knaf-i/rc^/v) T ^l^— \ —-^ ;v^^^^\y—V\z. 

(2) 4-[(5-^na-2-h!°y 7< h^^rv-] -1- {4 - [2 - 

t e r t-:/^/!/ (2- {4- [4- [( 5 - iJ^ n n - 2 - f U p< 
- 2-:^^y fc-y i^^-- 1 (2H) — T/V] :7aiydr>>'} au-f-;v) zr. 
'^/UT 1 h (4 2 1. 8 m g , 2. 1 mm o 1 ) (Di^^ 

aci7}N/PA (3 mL) hU :7/V:^nIt^ (0. 9 6 9ml, 1 3 mm o 

1) ^?fi-C4H#^m#bfco Rltsm^lNykm^h-^hl) ^M.7kmmx- 

^\ mm^t-^m (15 7. 5mg, 19%) ^#fCo 

^HNMR (3 0 OMH z, CDCI3, 6ppm):l. 16 (3H, t, J = 
7. 2Hz), 2. 74 (2H, q, J = 7. 2Hz), 3. 03 (2H, t, 
J = 5. 3Hz), 3. 51 (IH, brs), 4. 11 (2H, t, J = 5. 
3Hz), 5. 15 (2H, s). 6. 02 ( 1 H, d, 3 = 2. 7Hz), 6. 
07 (IH, dd, J = 7. 8, 2. 7Hz), 6. 98 (2H, d, J = 9. 
OHz), 7. 2 2- 7. 2 7 ( 3 H, m) , 7. 43 ( 1 H, d, J = 8. 2 
Hz), 7. 73 (IH, dd, J = 8. 2, 2. 3Hz), 8. 58 ( 1 H, 
d, J = 2. 3Hz) ; 

b/v (E S I ) : 4 0 0 (M+H)o 
^Jfe^d 112 

4- [(5 PP-2-b°i; v?:::^/!^) ^ -1- (4- {2- fj^^^/l^ 

m 
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4- [(5 n n- 2 - t°y v^::^7V) 7« h=3r->-] -1- {4- [2- (:^^ 
/vr^y) ^b^^v-] - 1 H- t°y v'^- 2 (2 0. 7 m g , 

0.0 5 2mmo 1 ^T'o fc'';e-:/T/V7'^ t K (1 0^^) S.t)«0. 3M Z n [B 

(cN) H3] 27«^5ry— /v^^ (imL. MihrnmR-c^^^ry hv \^ 
5 b y A J; 19 mm (Dm^m^^^u^x- 1 o ^r^m^ ufco Hjsw^f^i i ntk 

(Kieselgel TM 60F254, ^ u u :^/UJ>. : ^ / — /V-= 9 : 

1) xmm-ir:6:zt\zLx^mmit^m (14. smg, 63%) ^#fco 

10 ^HNMR (3 0 OMHz, CDCI3, 5ppm):0. 90 (3H, t, J = 
7. 4Hz), 1. 08 (3H, t, J = 7. OHz), 1. 4 6- 1. 5 6 (2 
H, m), 2. 51 (2H, t, J = 7. 4Hz), 2. 65 (2H, q, J = 
7. OHz), 2. 90 (2H, t. J = 6. 2Hz), 4. 07 (2H, t, 
J = 6. 2Hz), 5. 15 (2H, s), 6. 02 ( 1 H, d. J = 2. 7H 

15 z), 6. 07 (IH, dd, J = 7. 4, 2. 7Hz), 6. 97 ( 2 H, d, 
J = 9. OHz), 7. 2 2-7. 2 6 ( 3 H, m) , 7. 43 ( 1 H, d, J 
= 8. 4Hz), 7. 73 (IH, dd, J = 8. 4, 2. 3Hz), 8. 58 
(IH, d, J = 2. 3Hz) ; 

b/V (ESI) : 4 4 2 (M + H)o 

20 mMM 113. 114 

fi^JSMl 1 2 ^IWIilO^f^^tTV^. ^MMl 1 3:S.tJ«l 1 4(D'fb'^i^^#fc:o 
^JfeM 113 

4- r(5-::^PP-2-I^°y v^^/V) 7^ h^>"] -1- (4- {2- [j^^/l^ 
25 (^yT'pbVv) T^y] rch:3e->'} 7^^/V) -lH-ti°y v^^-2-:^>- 
^HNMR (3 0 OMHz, CDCI3, 6ppm):l. 06 (6H, d, J = 
6. 6Hz), 1. 10 (3H, t, J = 7. OHz), 2. 5 8-2. 6 6 (2 
H, m), 2. 81-2. 88 (2H, m) , 3. 01-3. 08 ( 1 H, m) , 
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3. 9 9 — 4. 0 6 (2H, m) . 5. 15 (2H, s), 6. 02 ( 1 H, d, 
J = 2. 7Hz), 6. 07 (IH, d d , J = 7. 8. 2. 7Hz), 6. 9 
7 (2H, d, J = 9. OHz), 7. 23-7. 26 (3H, m), 7. 43 
(IH, d, J = 8. 6Hz), 7. 73 ( 1 H, dd, J = 8. 6, 2. 5H 
5 z), 8. 58 (IH, d, J = 2. 5Hz); 
-7;^;^^^ h/P (E S I ) : 4 4 2 (M + H)o 
^JSM 114 

4- C(5-:^PP-2-b°y i^^^^yP) ^ h^v^] -1- (4- {2- [J^^/V 

(^^/l^) r^/l J^h:^^^^} -yg^^-jX^) - 1 H-fc:°]J 2-:^>- 
^HNMR (3 0 OMH z, CDCI3, 6ppm):l. 11 (3H, t, J = 
7. 2Hz), 2. 36 (3H, s), 2. 56 (2H, q, J = 7. 2Hz), 
2. 83 (2H, t, J=5. 9Hz), 4. 11 (2H, t, J = 5. 9Hz), 
5. 15 (2H, s), 6. 02 (IH, d, J = 2. 7Hz), 6. 07 (1 
H. dd, J = 7. 4, 2. 7Hz), 6. 98 ( 2 H, d, J = 9. OHz), 
7. 2 3- 7. 2 6 (3H, m) , 7. 43 ( 1 H, d, J = 8. 3Hz), 7. 
73 (IH, dd, J = 8. 3, 2. 3Hz), 8. 58 ( 1 H, d, J=2. 
3H z) ; 

-v;^;:^^^ h/lx (E S I ) : 4 1 4 (M+H)o 
115 

4- r(5-^PP-2-t::°y ^ h=3r->1 -1- (4 - {2- [--ry7° 
PbVl^ (^5^/0 r^y] rch:3^iy} :7j.::^7V) - 1 H-b°y v'^- 2-;^>- 

1- [4- (2 fdf-iy) y -4- [ ( 5 - t=i n - 2 - 1° 

y i;>^/lx) y f:3rv^] - 1 H-t°y v^^-- 2-;rv (1 . 1 g, 2. 6mmo 

25 1 . mMm 10 9. ( 1 )) . -r y:^'^ tvi^ (y ^/i^) r^z^ (o. siimi, 

7. 8mmo 1) :S.tJ«DMF (2. 6mL) <D?ffi-^i^^ 6 0 2 0 b 

a-^ hy'^:7^— (KP-Sil FLASH2 5 +M, ^t2U^/]yJ>, : y 
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y —/U= 1:0^5:1) :Lt{zX^ mmit^^ ( 1 . 1 g , 99%) 

^HNMR (3 0 0MHz, CDClg, 5 p p m) : 1. 06 (6H, d, J 
= 6. 7Hz) , 2. 35 (3H, s) , 2. 83 (2H, t, J = 6. IH 
5 z), 2. 87-2. 98 (IH, m), 4. 09 (2H, t, J = 6. IH 
z) , 5. 14 (2H, s) , 6. 01 (IH, d, J=2. 7Hz) , 6. 
07 (IH, dd, J = 7. 8, 2. 7Hz) , 6. 97 (2H, d, J = 9. 
OHz), 7. 22-7. 26 (3H, m), 7. 43 (IH. d, J = 8. 
2Hz) . 7. 73 (IH, dd, J = 8. 2, 2. 5Hz) , 8. 58 (1 
10 H, d, J = 2. 5Hz) ; 

f/]/ (E S I ) :4 2 8 (M+H) ; 

: 1 3 7 - 1 3 8 °Co 
116 

4- [(5-:^PP-2-l::°];e;^r:^yl^) -1- (4- {2- 

15 (:7°Pl^°/V) T^y] 3zh:3rv-} 7^—71^) - 1 H-b°y 2 

1 5-e^v^fc-f y:7"n tvt' (y^/p) T^:/^7°Ptv^ (y^/i^) 

^HNMR (3 0 0MHz, CDCI3, 5 p p m) :0. 91 (3H, t, J 

= 7. 2Hz), 1. 49-1. 60 (2H. m), 2. 35 (3H, s). 
20 2. 43 (2H, t, J = 7. 2Hz), 2. 82 (2H, t, J = 5. 9H 

z) , 4. 10 (2H, t, J = 5. 9Hz) , 5. 15 (2H, s) , 6. 

01 (IH, d, 3 = 2. 7Hz) , 6. 07 ( 1 H, dd, J = 7. 4, 2. 

7Hz), 6. 9 8 (2H, d, J = 9. OHz), 7. 22-7. 26 (3 

H, m) , 7. 43 (IH, d, J = 8. 4Hz) , 7. 73 ( 1 H, dd, 
25 J = 8. 4, 2. 5Hz), 8. 58 (IH, d, J = 2. 5Hz) ; 

(ES I) :4 2 8 (M+H) ; 

ilil!;^ : 1 1 9 - 1 2 3 °Co 

MMM 117, 118 
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^JfeMl0 9, (1) -Cm^^fc4- [(5 -^i^ n n- 2 -t°y >?r^/l/) ^ 
i^l - 1 - (4-t KP=3rv':7:3ic:::yP) - IH-t"]; 2 4 - (4 



2-;e-^'ic:#x.a£/.i51^f±IIJfe^Jl 0 9. (1) ^l^=lt(D^f^^m^#bti.:^c'fb'^ 

5 m^MMMl 1 Q-^sm^^tcl- [4- (2-:/n^j:^ h^Srv-) :7a.:=i/V] -4 
- [(5 n n- 2-l:''y 7^h^->-] - 1 H- t° U v^^^- 2 -;^-^cD 

1 5 tmm(Dmi'^^n^^mmmi i 7:sld«i i 8(D^t^m^ 

10 lljfe^ljl 1 7 

4— (4 -7/i^;j-p^>-v^/p;^=¥'» -1- (4- {2- C^^/P (7°PbVi^) 

^HNMR (3 0 OMH z, CDCI3, 6ppm):0. 92 (3H, t, J = 
7. 2Hz), 1. 4 9-1. 5 9 (2H, m) , 2. 36 (3H, s), 2. 4 

15 4 (2H, t, J = 7. 8Hz), 2. 83 (2H, t, J = 5. 9Hz), 4. 
11 (2H, t, J = 5. 9Hz). 4. 99 (2H, s), 6. 01 (IH, 
dd, J = 7. 4, 2. 7Hz), 6. 04 (IH, d, J = 2. 7Hz), 6. 
98 (2H, d, J = 9. OHz), 7. 10 (2H, t. J = 8. 6Hz), 
7. 22 (IH, d, J = 7. 4Hz), 7. 25 (2H, d, J=9. OHz), 

20 7. 40 (2H, dd, J = 8. 6, 5. 5Hz); 



mmm i i s 

4- (4 -:7/v:^p^>--::^/i^::^^'>') -1- (4- {2- f^yT^pfcVv 

25 ^HNMR (3 0 0 MH z , CDCI3, 6ppm):l. 07 (6H, d, J = 
6. 6Hz), 2. 36 (3H, s), 2. 85 ( 2 H, t, J=6. IHz), 
2. 9 0-2. 9 8 (IH, m), 4. 10 (2H, t, J = 6. IHz), 4. 
99 (2H, s), 6. 01 (IH, dd, J = 7. 5, 2. 6Hz), 6. 0 




- 1 



(4-1:: Ko=3f-iy:7 3::=:/^) - IH— flJ-: 



f/V (E S I ) : 4 1 1 (M+H)o 
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4 (IH, d, J = 2. 6Hz), 6. 98 (2H, d , J = 9. OHz), 7. 
10 (2H, t, J = 8. 6Hz), 7. 21 (1 H, d, J = 7. 5Hz), 
7. 2 5 (2H, d, J = 9. OHz), 7. 40 (2H, dd, J = 8. 6, 
5. 5Hz) ; 
5 h/l- (.ES I) : 4 11 (M+H)o 

mmm 119 

4- [(5-^PP-2-l::°y v?:=-/l^) ^ h^^ry-] -i- {4- r(2R) -2 

— ii^:r.^^uT5i y) :7^P7K^-:x1 :7::c::^/ix} -iH-b°ys>^^-2-;^>-^ 

0^4- L(5-^uu-2-i:°V t:^:=-/U) ^ hdrjx] -1- {4- [(2 5) - 
10 2- (v^J^5^/P-T$ y) ■yuTi^^jy'] y=iL=.M -l¥L-}i'V i^:y—2-:^ly 

(1) 4- [(5-^nn-2-t°y v?cn/p) y hdf-^^-] -1- [4- {2-:t 
^y-^Tn-m^xy) y:T,:=^/u2 - 1 H- f y v'^^- 2 

4- 1(5 - ^ VI u - 2 -tf V i^:=-/\^) ^ -1- (4-fc Kn=¥->':7 

3^:^/1^) - 1 H-t-y i;?^-- 2-:^ >- (1 1 1 . 2mg. 0. 34mmol). 
15 1 - ^ n nr-fe h^-CO. 032 ml, 0. 41 mm o 1 ^m:^ V ^J>^ (9 
3mg, 0. 6 Bmmo 1 ) :S.TJ^^DMF ( 1 m L) (Z^M-g-i^^ 6 0 ^"T? 1 5 B# 
mmWl^fzio RJtsm^7k^l3U:^^T^ir:6:Lt\^^K)mm^t^^ (121. Om 
g , 9 3 %) ^#fCo 

(2) 4- [(5-:i7nn- 2-t:°y v^^/V) y h^^^^y] _i_ (4- {[(2R) 
20 —2- (v?m^/VT^y) :7°ntVl-] ai^fdev-} :7m^7l-) -lH-t:°yv?^/ 

— 2-^>':&tJ«4- [(5-i^nn-2-t''y v'-Zl') ?i h^^i^l -1- (4- 
{[(2S) -2- (i;?3i^/VT5: y) rch^r^/} :7c:c::^/V) -IH 

— try i>i^-2-;:^>' 
4- C(5 n o- 2 - t°y v^^yv) y h^f-v-] - i_ [4- (2-;^dry 

25 •7"a/K=¥S/) - IH-ii'V i^>-- 2-:t>^ (9 8. 3m g, 0. 2 

6 mmo 1 ) :R.t;«v?:3^^/^T5: >- (0. 0 7 9ml, 0. 7 7 mm o 1 ) y 
i^y— /l^ (0. 5ml) ^;p^(c:0. 3M Zn [B (CN) H3] 2^i5^y— /l- 
mm (2. 6 1mL, :^'fbMI&:S. t;^^ -J/Ty h y t Kn (5 5^^ h yv7 A J; 
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5 -Sil FLASH12 +M, ^nu -^/VM. : ^ ^ J — /V= 1:0^5:1) 

-e«^-r 6 :Lh\-c^^=7^%W- (i2img) $ b \z.-mMm^'^ n ^ 

(CHIRALPAK™ AD, ^-^-^^y : Vy'vi J —;V : 
i^od^/lx-r 5:>'=50:50:0. 05) T'ISM ^mW^-k^ (55. 9 m 
g, 5 0%. :S.TJ«. 5 2. 2mg, 46%) ^#fc:o 

10 ^HNMR (3 0 OMH z, CDCI3, 6ppm):l. 07 (6H, t, J = 
7. 2Hz), 1. 14 (3H. d. J = 6. 8Hz), 2. 5 5-2. 6 6 (4 
H, m), 3. 2 2-3. 3 0 (1 H, m), 3. 82 (l H, d d , J = 9. 
3, 7. 3Hz), 4. 07 (1 H, dd, J = 9. 3, 5. IHz), 5. 1 
5 (2H, s), 6. 02 (IH, d, J = 2. 7Hz), 6. 07 ( 1 H, d 

15 d, J = 7. 6, 2. 7Hz), 6. 97 (2H, d, J = 8. 8Hz), 7. 

2 3-7. 2 6 (3H, m) , 7. 43 ( 1 H, d, J = 8. 5Hz), 7. 7 

3 (IH. dd, J = 8. 5, 2. 4Hz), 8. 58 ( 1 H, d, J = 2. 4 
Hz) ; 

b/l/ (E S I ) : 4 4 2 (M+H)o 
20 ^Sfe^ll 12 0 

4- r ( 5 - ^ P P - 2 - b° y -:;^:=^/V) P< b'^^-^] -1- (4- { C (3R) 
- 1 - C t e r t --f Y^-y^ - 3 - tfP U >^^/l^] :7 3i 

^/V) - 1 H-t^°y v^^^— 2 — 

(1) tert-:7'^/V (3S) -3- (p< i?^ >'^/V;^J^::^/^:^=3f- o/) b:°a 

tert-:/^/V (3S) - 3 - t Kn=3^^>'tfn y ^^'V- 1 -;^;/^:^?=3f•i>' 
W— h (11. 8 g ) (D'r h ^ fc Kp :7 ^ V^l^ ( 1 0 0 m L) h y m^/l' 
r5>^(9. 6 7mL) ^^^/^-^—/^^ P y K (5. 12mL)^7K 
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6 . 8 g ) ^#fCo 

5 (2) 4- [ (5-^ViU-2-\l°V -:^:=-/\^) 7< h=3f->:/] -1- (4- { [ 

(3R) -1- h ^^y;^ - 3 - y v?::^/V] 

4 - [ (5-i^nn-2-t°y S^^^^^/l^) 7< b =3rv^] -1- (4-tKnd5^v' 

:7:r.=/v) - 1 H-t-y i;'^/- 2-:^-^- (3. 1 4 g. mmmi o o- (3) 

10 ) ^Xlt e r t-:7'^/^ (3S) -3- (7< ^ v^) t;°ny 

— 1 -;;t7/vjj^>v-ix— h (3. 1 1 g) , ^m;^ y (2. o g)^N, 

N — i^^p^ ^/l^/jK/lxA T3:K (60mL) 80 °Ct?— 8feF^»# b/Co 

^mu-^x-if^m^^. mm^'^/^^i3\i:^. 7i^RummmW7K imikm.7kxm^ 

15 y ^/V:* 9Ai?'t3-^h:i7'^;7^— (c— 300. ^i^^y —/V : ^ -^/u 
A=l : 100-1 : 50) X'mU'T?) ^ItlcX'O mmit^"^ ( 3 . 9 9 g . 
8 4 %) %#fc:o 

^HNMR (40 0MHz, CDCI3, 6 p p m) : 1. 39 (9H, s) , 
1. 98 — 2. 25 (2H, m), 3. 30 — 3. 50 (3H, m), 3. 5 

20 0—3. 65 (IH, m), 5. 00-5. 08 (IH, m), 5. 20 (2 
H, s) , 5. 93 (IH, d, J = 2. 7Hz) , 6. 10 ( 1 H, dd, 
J = 2. 7Hz, 7. 6Hz), 7. 02 (2H, d, J = 8. 9Hz), 7 
. 26 (2H, d, J=8. 9Hz) , 7. 55 ( 1 H. d, J = 7. 6Hz 
) , 7. 58 (IH, d, J = 8. 5Hz) , 8. 01 (1 H, dd, J = 2 

25 . 5Hz, 8. 5Hz), 8. 65 (IH, d, J = 2. 5Hz) ; 
^x^^--^i5^ h/V (ESI) : 4 9 8 (M+H) 
12 1 

4— r (5 ^U- 2-}^°]) y -1-4- { [ (3R) - 
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4- C (5-^nn-2-t°y ^y^;v) ye^^^y-] - i- (4- { [ (3^ 
) -1- (t e r t--:fY^'yi:3JVi^=:-jV) — 2, — \f n ^ ^J::^;V\ -^^l/) -7 
z^=.jV) - 1 H-t°y v?>'-2-;^>' (3. 1 4 g. UWW 2 1) (D-i/nvi 
it^fVJ>.mW (2 0mL) h y :7/I^;^n@^^ (2 0mL) -^M^^ mMrQX 

B#FHW#bfcio i^i^jKm^t^^hy '^7i^^^^:gr;!]Px., ^nn 

Mb. ^^^MffiTit^i-S:i^{3:j;«9*M{t:'g'#) (2. 6 5g, 8 3%) ^ 

^HNMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 69-1. 80 
(IH, m), 1. 76-2. 09 (IH, m), 2. 75-2. 97 (3H 
,m), 3. 06 (IH, dd, J = 12. 2Hz, 5. 4Hz), 4. 83 
-4. 90 (IH, m) , 5. 20 (2H, s) , 5. 93 ( 1 H, d, J = 
2. 8Hz), 6. 09 (IH, dd, J = 2. 8Hz, 7. 6Hz), 6. 
96 (2H, d, J = 8. 9Hz) , 7. 23 (2H, d, J = 8. 9Hz) 
, 7. 54 (IH, d, J = 7. 6Hz) , 7. 58 ( 1 H, d, J = 8. 3 
Hz) , 8. 00 (IH, dd, J = 2. 5Hz, 8. 3Hz) , 8. 65 ( 
IH, d, J = 2. 5Hz) ; 

h/l^ (E S I ) : 3 9 8 (M + H) o 

122 

4- r (5--^PP-2-b°y i^:^/!^) 7^ h^jxl -1- (4- { [ (3R) 
-\-^y:fx^\f;V-2>-\fvi^)^J=^fV\ •^■s^c^y} z^az^/v) -iH-fc'yi^ 
2 — 

4- [ (5-^nn-2-t:°y -^^ir^/V) pi h^iy} -1-4- { [ (3R) 
- 3 - y ;^df-v'} :7aic:^/V) - 1 H- fc:° y v?^'- 2 (15 

. 0 g. ^Ji^J 1 2 2) i?'/— /V^?^ (2 0 OmL) (ZlT-fe hi/ (5 . 4 

mL) :BlXJ^O. 3M Zn [B (CN) Hg] s^^^^/^^^^?^ (12 6mL. 
it'fbMI&^tJ^i/T y b y t K n (a 5 h y l> A J; (9 Mfi) K.mWC 2 H# 
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=y-7 ^— (C— 300;p« ^ J—JV : ^ n in /jN/l'i>>= 1 : 100~1 : 10~ 

5 1:4) -e^tsbfc^t. mmm=^'f'M^mm\^^>^^>'^^<^< ^mk.^. <^ 

15. 2 5 g ) ^#/Co 

^HNMR (4 0 0MHz, DMSO-ds, 5 p p m) : 1. 02 (3H, d 
, J = 6. 3Hz) , 1. 03 (3H, d, J = 6. 3Hz) , 1. 73-1 

10 . 80 (IH, m) , 2. 24-2. 28 (IH, m), 2. 31-2. 38 
(IH, m) , 2. 41-2. 53 (IH, m) , 2. 68 ( 1 H, dd, J 
= 10. 2, 2. 4Hz), 2. 73-2. 75 (IH, m), 2. 89 (1 
H, dd, J = 10. 2, 6. 3Hz), 4. 86-4. 90 (IH, m), 
5. 21 (2H, s) , 5. 94 ( 1 H, d, J = 2. 7Hz) , 6. 10 ( 

15 IH, dd, J = 7. 8, 2. 7Hz) , 6. 96 (2H, d, J = 8. 8H 
z) , 7. 24 (2H, d, J = 8. 8Hz) , 7. 55 ( 1 H, d, J = 7 
. 8Hz) , 7. 60 (IH, d, J = 8. 6Hz) . 8. 02 ( 1 H. dd 
, J = 8. 6, 2. 7Hz), 8. 67 (IH, d, J = 2. 7Hz) ; 
h/l/ (E S I ) :4 4 0 (M+H) ; 

20 MM. : 1 5 4 - 1 5 5 °Co 

mmm 123 

4- r (5-^PP-2-t:°y v'^/l^) ^ h^i^l -1- (4- ( [ (3R) 
- 1 -ji^/V- 3-T^°n y i^^/l-] ;t-=3rv-} yj^^/W - 1 H-fc°U v^>-- 2 

25 4-C(5-i5'nin-2-fc°y v?:=^/l^) P^h^iX] -1- (4- { [ (3R 
) V i>=./v2 -7=^.=:-;^) - 1 H- tf U i^^^- 2 (1 

. 6 5g. ^Jfe#!ll2 2) OTir hy/WP^I^ (3 OmL) pi 
^^^y^yl-yisi h (0. 4 5mL) ^;bPX. 8 0 t^T' 2 B#rBm# bfdo ^ hiC^ 
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:^^JV 7< i^^^^;^/!/^^— b (0. 4 5mL) ^;!)Px. 8 0 °C-T? 2 H#rBl^t# Lfc 

hthtimM^-yV ^^}Vio'7 J>^ir V^'y-y^— (C- 3 0 0 ; ^ iJ^y— /V 
5 : 13 n :ts/l-i>v= 1 : 100~1 : 10~1 :4) TitM b7^c:=^, ^S^g^^ 

m g ) ^#fCo 

^HNMR (3 0 0MHz, DMSO-dg, 6 p P m) : 1. 02 ( 3 H, d 
, J=7. 2Hz), 1. 73-1. 88 (IH, m), 2. 21-2. 38 

10 (2H, m), 2. 31 — 2. 38 (IH, m), 2. 45 (IH, q, J = 
7. 2Hz) , 2. 61-2. 74 (2H, m) , 2. 80 ( 1 H, dd, J 
= 10. 3Hz, 6. IHz), 4. 84-4. 93 (IH, m), 5. 20 
(2H, s) , 5. 93 (IH, d, J = 2. 7Hz) , 6. 09 ( 1 H, d 
d, J = 7. 6, 2. 7Hz) , 6. 95 (2H, d, J=8. 9Hz) , 7 

15 . 23 (2H, d, J = 8. 9Hz), 7. 54 (IH, d, J = 7. 6Hz 
) , 7. 58 (IH, d, J=8. 3Hz) , 8. 01 ( 1 H. dd, J = 8 
. 3, 2. 5Hz) , 8. 66 ( 1 H, d, J = 2. 5Hz) ; 

h/P (E S I ) :4 2 6 (M+H) ; 
MM. : 1 4 5 - 1 4 6 °Co 

20 HJfe-M 12 4 

4- C (5-^PP-2-l:°y -J'^-M 7<h^v-] -1- (4 - { C (3R) 
- 1 — ^9^/1^- 3 y v^^/l-] y^=.)V) - 1 H-fc°y >^>-- 2 

— 

^HNTMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 71-1. 85 
(IH, m) , 2. 25 (3H, s) , 2. 24-2. 4 2 (2H, m) , 2 
. 57 — 2. 73 (2H, m), 2. 77 (IH, dd, J = 10. 5Hz, 
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6. IHz) , 4. 8 5 — 4. 9 3 ( 1 H, m) , 5. 20 (2H, s) , 5 
. 93 (IH, d, J = 2. 8Hz) , 6. 09 ( 1 H, dd, J = 7. 6, 
2. 9Hz) , 6. 94 (2H, d, J = 8. 9Hz) , 7. 23 (2H, d 
, J=8. 9Hz) , 7. 53 (IH, d, J = 7. 6Hz) , 7. 58 (1 
5 H, d, J = 8. 3Hz) , 8. 01 ( i H, dd, J = 8. 3, 2. 5Hz 
), 8. 65 (IH, d, J = 2. 5Hz) ; 

Vjv (ESI) : 4 1 2 (M+H) o 
12 5 

4- [ (5-^PP-2-b°y j;?;:^/!^) ;^ -1- (4- { [ (3R) 

10 -1- (2 -7/V:^P — 3 - b:° P y v^:=^/V-] -^^l/) y ol^^M -1 

H-b'y i»--2-;^>- 

(1) (3S) -l-^>'i^/^-3-T-fe y 

(3S) — 1 — 3 - t Kn^^v't-P y v'V (1. 5g, 8. 4 6 
mmo 1 ) COTHF (2 Om 1 ) ^r^{C. 7X?^Ts h P ^^/^T 5 ( 1 . 3 
15 m K 9 . 3 0 mm o 1 ) . T-^^JV^ nyK(0. 6ml. 8. 46) ^jW 

m^^-yV :^^^i^:tf9J^^ ^-^ (kp-nh, g^^^^/v- : 

f-^=l : 2 0) -C*t^-r5i<^t-J:^9*M'fb^il^ (1. 6 8g, 9 0%) ^ 
20 #fCo 

(2) (3S) -1- (2-7/V'::^nj:5^/V) - 3 -Tir b ^^fi^fc-n y i^^-cD 

mm: 

(3S) - 1 -"O-;:;?/!/- 3 -T-fe- h=¥e/t:°n y i;?^/ (1. 6 8g, 7. 6 
2mmol) (D;'^^/— /U- (3 0ml) t^-m^^yKmt^-^V (17 0mg 

h^isiib. m&r^^i^fco mhtifcm.±^m^r^ h=^hv (20m 

1 ) Kmmi^. M^:^ V (1. 58g, 11. 4 3mmo 1 ) . 2-:7/V 

::^nrc^/l/ h y ^>';^/^:4n-:^'- h (1. 4 2g, 7. 2 4 mm o 
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hnt^Bm^-yV :^^^i^:^'7J>^^^'^ h^^vy^— (P-S i 1, ItM^^/^- 
: -^^-^l^ : b y oQ^/l^T ^ 1:1:0. 01) T'^t^-f-S ;i i Jil J; «9 ^ 
mit-^^ ( 5 0 7 m g , 3 8%) ^^^fCo 
5 (3) (3 S) —1- (2 — :7/l';e-na[^^/V) - 3 — t y v^^^cD 

(3S) -1- (2-:7/V;^na^^/P) - 3 -Tir h v-t'n y (5 0 
7mg, 2. 8 9mmo 1 ) cDp? /V (1 Om 1 ) ^|^{c:4N;4c^'fli-^ b 

v^j>^7kmm (2ml) Staphs ^?i."ei^r^»#bfco Si^;;?^^?^ffiTmii 
j£TitJi-r s :itKX'o mmit-a-^ (i 3 5 m g , 35%) ^m^o ' 

(4) 4— [ (5-^nn-2-fc''y v^^^^/l-) ^ h^^^v"] -1- (4- { C ( 
3R) -1— (2 h^^-iy) - 3 -b;°o y e;»r^/P] :7^=^ 
/l-) -IH-t-y i^>'-2-:e->'(D^5t 
15 MMMl 2 1 -efflV^fc t e r t -y^/]/ (3S) - 3 - t Kp fP y 
iy>--l—^/\y^^^^U—h^ (3S) -1- (2 -7/V;^n:3^^/^) -3- 
t Kn=^ixt:°p y i^:/{e:#;t5i^A^f±l^:^Ml 2 1 i l^#<7)^{^^ffV^^M'fb 

^HNMR (4 0 0MHz. CDCI3, a p p m) :1. 9 8-2. 0 6 (1 
20 H, m), 2. 30-2. 38 (IH, m), 2. 61-2. 68 (IH, m 

), 2. 78-2. 93 (4H, m), 3. 00-3. 07 (IH, m), 4 

. 60 (2H. dt, J=4. 8Hz, 47. 6Hz) , 4. 80-4. 88 
(IH, m) , 5. 15 (2H, s) , 6. 01 (IH, d, J = 2. 4Hz 

), 6. 07 (IH, dd, J = 2. 8Hz, 7. 6Hz), 6. 91 (2H 
25 , d, J = 8. 8Hz), 7. 20-7. 28 (3H. m), 7. 43 (IH 

, d, J = 8. 8Hz) , 7. 73 ( 1 H, dd, J = 2. 4Hz, 8. 4H 

z) , 8. 58 (IH, d, J = 2. OHz) ; 

-r;;^^?.^^ h/P (ESI) : 4 4 4 (M+H) o 
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MMM 12 6 

4- [ ( 5 - ^ P P - 2 - 1:° y v':::^/^-) ^ h^jyl -1- (4- { f ( 3 R) 
-1- ^^-x^/l^/lN^yW - 3 y v^:=^/l-] :7j:::r^/P) -IH 

— \i°V 2 — 

5 4- C (5-i^nn-2-t:°y /V) 7^ b=3r->] -1-4- { [ (3R) 

- 3 - t°n y y - 1 H- t° y v^^^- 2 (3 0 
mg. mMmi22) (DN, N-v^p^^/l-J^N/Vi^T^ K^?^ (ImL) (C h y 
rc^/VT' 5: (0. 0 1 1 6mL) 25.tJ^P<i5^:/;^y^*:=/l/^n y K (0. 0 0 
6 4mL) ^7K?^T;fJP;^^ ^(7)^* 1 ^ra^#bfco 7ic^^JPx.. g^m^^/k-^^ 

/i'Ru-^^'^i^(Dm^mm^^h'^^^\^ir^ :itKX'o mmit^^ c 2 s m g) 

^HNMR (3 0 0MHz, DMSO-dg, 6 p p m) : 2. 05-2. 15 
15 (IH, m), 2. 17-2. 31 (IH, m), 2. 91 (3H, s), 3 
. 34—3. 44 (3H, m), 3. 60 (IH, dd, J = ll. 8Hz, 
4. 3Hz) , 5. 06-5. 12 ( 1 H, m) , 5. 20 (2H, s) , 5 
. 93 (IH, d, J = 2. 6Hz) , 6. 10 (IH, dd, J = 7. 6, 
2. 6Hz) , 7. 04 (2H, d, J = 8. 9Hz) , 7. 27 (2H, d 
20 , J = 8. 9Hz), 7. 55 (IH, d, J = 7. 6Hz), 7. 58 (1 
H, d, J = 8. 3Hz) , 8. 01 ( 1 H, dd, J = 8. 3, 2. 5Hz 
), 8. 66 (IH, d, J = 2. 5Hz) ; 

h/l^ (E S I ) :4 7 6 (M+H)o 

mMM 12 7 

25 4- r (5-^PP-2-l::°y i^^M ^ h^->l -1- (4- { C (3R) 
2 
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'HNMR (3 0 0MHz, DMSO-de, 6 p p m) :1. 93 (1. 2H 
, s), 1. 97 (1. 8H, s), 2. 03-2. 30 (2H, m), 3. 
4 8 — 3. 6 7 (3. 6H, m) , 3. 82 (0. 4 H, d d , J = 1 1 . 7 
5 Hz, 4. 7Hz), 5. 02-5. 09 (0. 6H, m), 5. 10 — 5. 
17 (0. 4H, m) , 5. 20 (2H, s) , 5. 94 ( 1 H, d, J = 2 
. 6Hz) , 6. 07-6. 14 ( 1 H, m) , 6. 9 8-7. 0 8 (2H, 
m) , 7. 22-7. 30 (2H, m), 7. 51-7. 55 (IH, m), 

7. 59 (IH, d, J = 8. 3Hz) , 8. 01 ( 1 H. dd, J = 8. 3 
10 , 2. 4Hz), 8. 66 (IH, d, J = 2. 4Hz) ; 

h/l/ (E S I ) : 4 4 0 (M + H) o 

mmm 128 

4- C (5--^PP-2-b°y v?;r:/i.) p< -1- (4- { C (2R) 

— 1— ( t e T t —zf h =^'>;^jyi^^'^/u) - 2 - y -y:^;V\ ?^ h^v^} 7 
15 - 1 H- b:°y ':^>-- 2 

MM^l 12 0 X-m^^tc t e r t -zf^/'l^ ( 3 S) - 3 - t: Kp =^iXt°n V 
V'l^ — l—:^jv-^^lyu-'h^tevt--zf'^/v (2R) -2- (tKn=¥ 
i/T? ^/i^) fpt y e?^-i hici^^^miJI'f^^JfeM 1 2 0 t 

20 ^HNMR (3 0 OMHz, DMSO-dg, 5ppm) :1. 40 (9H, s 
) , 1. 7 2-2. 0 5 (4H, m) , 3. 2 0-3. 4 0 (2H, m) , 3 
. 85 — 4. 13 (3H, m), 5. 20 (2H, s), 5. 93 (IH, d 
, J=2. 8Hz) , 6. 10 (IH, dd, J = 7. 6Hz, 2. 8Hz) 
, 7. 03 (2H, d, J = 8. 8Hz), 7. 24 (2H, d, J = 8. 8 

25 Hz), 7. 52 (IH, d, J = 7. 6Hz), 7. 58 (IH, d, J = 

8. 4Hz) , 8. 01 (IH, dd, J = 8. 4Hz, 2. 5Hz) , 8. 
65 (IH, d, J = 2. 5Hz) ; 

■^P.:^^^ h/P (ES I) : 5 1 2 (M+H) „ 
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MMM 12 9 

4- r (5~^x:2U-2-\l°V Z^:=./U) ^h^j/] -1- (4- { f (2R) 
-2-fc:°P i; h^jy} y - 1 H- fc° y 2 

^JfeMl 2 1 ■t?^V>fc:4- [ (5-i5^nn-2-t:°y t^^^/V) - 
1- (4 - { C (3R) -1- (tert --^t ye^^^-^ ;vi;^-jV) - 3 - 
y y^=:.;v) — iH—]^°i) -:^>'— 2—:t:y^ 4— [ 

nn-2-t°y v^rz/l.) 7« hdr>:/] -1- (4_ { [ (2r) - i- (ter 
t-y^h^ ^yii ;vi^=-jv) - 2 - t° n y V-=^;V\ ^ ^/v^^ ^-y} y ^ =^;v) - 

^HNMR (3O0MHZ, DMSO-dg. 6 p p m) : 1. 38-1. 51 
(IH, m), 1. 55-1. 77 (2H, m), 1. 78-1. 90 (IH 
,m), 2. 74-2. 84 (2H, m), 3. 33 — 3. 43 (1H, m) 
, 3. 7 9-3. 8 8 (2H, m) , 5. 20 (2H, s) , 5. 93 (IH 
, d, J = 2. 8Hz) , 6. 09 ( 1 H, dd, J = 7. 6Hz, 2. 8H 
z) , 6. 99 (2H, d, J = 9. OHz) , 7. 23 (2H, d, J = 9 
. OHz) , 7. 53 (IH, d, J = 7. 6Hz) , 7. 58 ( 1 H, d, 
J = 8. 4Hz) , 8. 01 (IH, dd, J = 8. 4Hz, 2. 5Hz) . 
8.6 5 (IH, d, J = 2. 5Hz) ; 

h/V- (ES I) : 4 1 2 (M+H) „ 
MMM 13 0 

4- [ (5-^ p p - 2 - b° y i;?^7i^) p< h^z^ii -1- (4- { r (2s) 
-2-i::°p y v^cri/v] h^-y} 7ai:=-/p) - 1 H- h° y - 2 -;^>- 

MMMl 2 Q-VM^^ti t e T t -y'^/U (3S) - 3 — t Kn^^>t:°n y 

1 — =^<y l-^ — h ^ t e r t — ^''^^/V (2S) —2— (tKn=¥i/ 

7^9^/1-) y 1 -;*/V7K=3r->'P'— h ^m^fi^Ji^lJ 1 2 0 |^ 

- 2 - 1° y 5;^^yV) ;^ h^iX] -1- (4- { C (3R) -1- (tert- 
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:fh^ ^^-^ ;vm=^;V) - 3 - n y v?^/v] ■^■i^ v-} -70^ — 1 H - t:° V 

'HNMR (4 0 0MHz, CDCI3, 6 p p m) :1. 51-1. 60 (1 
5 H, m), 1. 78 — 1. 83 (2H, m), 1. 89-1. 99 (IH, m 
), 2. 94 — 2. 97 (IH, m), 2. 99-3. 06 (IH, m), 3 
. 47-3. 56 (IH, m), 3. 88 (IH, dd, J = 9. 3, 6. 8 
Hz) , 3. 94 (IH, dd, J = 9. 3, 4. 8Hz) , 5. 15 (2H 
, s) , 6. 01 (IH, d, J = 2. 8Hz) , 6. 07 (IH, dd, J 
10 =7. 6, 2. 8Hz), 6. 98 (2H, d, J = 8. 8Hz), 7. 23 
(2H, d, J = 7. 6Hz) , 7. 24 ( 1 H, d, J = 8. 8Hz) , 7 
. 43 (IH, d, J = 8. 3Hz) , 7. 73 ( 1 H, dd, J = 8. 3, 
2. 4Hz) , 8. 58 (IH, d, J = 2. 4Hz) ; 
^:y^:;^^-!7 Y;V (ESI) : 4 1 2 (M+H) o 

15 HifeM 1 3 1 ~ 1 3 4 

^MMl 2 2-effiV^fc4- [ ( 5 - CI n - 2 - y :>^rz/V) p< - 

1- (4- { [ (3R) -3-fi3 y ir-^i^} -y^c^^-jV) -iH-t" 

y v^>'-2 -:^>^:SLt>*rir hi/Sr-?:tb^ti.>^f^S-r^4- C (5-i^nn-2- 
fy-j:;?-/!/) 7^ b^Sf-^/] -1- (4- { [ (2S) - -J^:z.)V\ 
20 ^v^} -7^=-;V) — 1 H- t°y 2 — :^:/X«4 - [ (5-^nn-2- 

^ hdrv-] -1- (4- { [ (2R) y v?^- 2--r/V'] 

^ -y^^^-jx^) - 1 H- fy i;^^- 2 -;^>':&-a«T-ir hi/, ^y^^-f^ 

y i/^fcJi 3 7 %:^}^/l/AT 5: 12 2^ IH^O^f^ 

^n^^MMm 13 1 — 13 4 cD'f[i'^fi^^#fco 

25 MMm 13 1 

4 - C (5-^Pn-2-fc°y v^^/V) -1- (4- { [ (2S) 

- 1 y7°P t:VV- 2 y yh=3{^->} ::^/l->-) -lH-t:°y 

-:/>^— 2 — 
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^HNMR (3 0 OMH z, DMSO - d e, 6ppm) :0. 97 (3H, d 
, J = 6. 4Hz) , 1. 05 (3H, d, J = 6. 4Hz) , 1. 63-1 
. 95 (4H, m), 2. 45-2. 55 (IH, m), 2. 79-2. 87 
(IH, m), 2. 89 — 3. 00 (IH, m), 3. 07 — 3. 15 (IH 
5 ,m), 3. 67 (IH, dd, J = 9. 4, 8. 2Hz), 3. 85 (IH 
, dd, J = 9. 4, 4. 5Hz) , 5. 20 (2H, s) , 5. 93 (IH 
, d, 3 = 2. 8Hz) , 6. 09 (IH, dd, J = 7. 7Hz, 2. 8H 
z) , 6. 99 (2H, d, J = 9. OHz) , 7. 22 (2H, d, J = 9 
. OHz), 7. 52 (IH. d, J = 7. 7Hz), 7. 58 (IH, d, 
10 J = 8. 3Hz), 8. 01 (IH, dd, J = 8. 3Hz, 2. 6Hz), 
8. 6 5 (IH, d, J = 2. 6Hz) ; 

h/l' (E S I ) : 4 5 4 (M+H) o 
MMM 13 2 

4- [ (5-^nx:i—2-\i'W:=-M ^ h^i^l -1- (4- { C (2R) 
15 -1 — f y:fu\i"/]y— 2-}^°n V iJ>^jul ?^ h^Z^} -lH-li°y 

'HNMR (3 0 OMHz, DMSO-dg, 5ppm) :0. 98 (3H, d 
, J = 6. 4Hz) , 1. 05 (3H, d, J = 6. 4Hz) , 1. 63-1 
. 87 (4H, m) , 2. 4 8-2. 5 5 ( 1 H, m) , 2. 79-2. 87 

20 (IH, m), 2. S9-3. 00 (IH, m), 3. 05-3. 15 (IH 
,m). 3. 67 (IH, dd, J = 9. 4, 8. 2Hz), 3. 85 (IH 
, dd, J = 9. 4, 4. 5Hz) , 5. 20 (2H, s) , 5. 93 (IH 
, d, 3 = 2. 8Hz), 6. 10 (IH, dd, 3 = 7. 6Hz, 2. 8H 
z) , 6. 99 (2H, d, 3 = 9. OHz) , 7. 22 (2H, d, J = 9 

25 . OHz), 7. 52 (IH, d, 3 = 7. 6Hz), 7. 58 (IH, d, 
J = 8. 3Hz) , 8. 01 (IH, dd. J = 8. 3Hz, 2. 6Hz), 
8. 6 5 (IH, d, 3 = 2. 6Hz) ; 

h/V (E S I ) : 4 5 4 (M+H) „ 
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mMm 13 3 

4- [ (5-^pn-2-b°y v':::^/!^) 7< h^jy] -1- (4- { [ (2R) 

5 ^HNMR (3 0 OMH z , DMS O- dg, 5ppm) :1. 52-1. 72 
(5H, m), 1. 80-2. 06 (5H, m), 2. 29-2. 29 (IH 
,m), 2. 82-2. 93 (2H, m), 3. 15-3. 28 (IH, m) 
, 3. 71 (IH, dd, J = 9. 4, 7. 5Hz), 3. 89 (IH, dd 
, J = 9. 4, 4. 7Hz) , 5. 20 (2H, s) , 5. 93 ( 1 H. d, 

10 J = 2. 8Hz), 6. 09 (IH, dd, J = 7. 6Hz, 2. 8Hz), 
6. 99 (2H, d, J = S. 9Hz), 7. 23 (2H, d, J = 8. 9H 
z) , 7. 53 (IH, d, J = 7. 6Hz) , 7. 58 ( 1 H, d, J = 8 
. 2Hz) , 8. 01 (IH, dd, J = 8. 2Hz, 2. 4Hz) , 8. 6 
5 (IH, d, J = 2. 4Hz) ; 

15 h/W (E S I ) :4 6 6 (M+H)c 

MMM 13 4 

4- [ (5-->-PP-2-tl°P i;^:^/!^) -1- (4- { [ (2S) 

- 1 2 y v^^/V] h^jy) -lH-b°yv?>-- 
2 

^HNMR (4 0 OMH z , DMS O— dg, 6ppm) :1. 54-1. 62 
(IH, m), 1. 64-1. 72 (2H, m), 1. 90-2. 01 (IH 
,m), 2. 18 (IH, q, J = 8. 6Hz), 2. 35 (3H, s)„2 
. 56 (IH, ddd, J = 12. 9, 7. 1, 4. 6Hz), 2. 92-2 
. 97 (IH, m) , 3. 85 ( 1 H, dd, J = 9. 8, 5. 9Hz) , 4 
. 00 (IH, dd, J = 9. 8, 5. 4Hz) , 5. 20 (2H, s) , 5 
. 93 (IH, d, J = 2. 9Hz) , 6. 10 ( 1 H, dd, J == 7 . 8, 
2. 9Hz) , 7. 00 (2H, d, J = 9. OHz) , 7. 23 (2H, d 
, J = 9. OHz) , 7. 53 (IH, d, J = 7. 8Hz) , 7. 59 (1 
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H, d, J = 8. 3Hz) , 8. 01 (IH, d d , J = 8. 3, 2. 4Hz 
),8.66(1H, d,J = 2.4Hz); 
-s^:^::^^^ h/V (E S I ) : 4 2 6 (M+H) o 

HifeM 13 5 

4- [ (5 PP— 2-b°y -^^/M ^ -1- (4- { r (2S) 

- 1 - J^^/l — 2 - n y v^c:^/!^] ^ ^3^-/]^) — 1 H - U >^ 
2 

SIMM 1 2 3T'^V^fc4 - [ (5-^nP-2-f];i;?^/V) ^ h^i^] - 

1-4- {■[ (3R) -3 -t:°n y :7^^/V') -iH-fy 

i;i^^^-2-:^^'^4- [ ( 5 - iJ' P P - 2 - y f^f-v-] -1- ( 

4- { [ (2S) - 2 - y ^ i^^zy} -iH-t°yv? 

^HNMR (3 0 0MHz, DMSO-dg, 6 p p m) : 1. 02 ( 1 H, t 
, J = 7. 2Hz) 1. 54-1. 74 (3H, m), 1. 85-1. 97 ( 
IH, m), 2. 12-2. 22 (IH, m), 2. 28-2. 37 (IH, 
m), 2. 70-2. 83 (IH, m), 2. 85-2. 96 (IH, m), 
3. 01-3. 08 (IH, m), 3. 78 (IH, dd, J = 9. 6, 6. 
8Hz) , 3. 97 (IH, dd, J = 9. 6, 5. OHz) , 5. 20 (2 
H, s) , 5. 93 ( 1 H, d, J = 2. 7 H z ) , 6. 09 (l H, dd, 
J = 7. 6, 2. 7Hz) , 7. 00 (2H, d, J = 8. 9Hz) , 7. 2 
3 (2H, d, J = 8. 9Hz) , 7. 53 ( 1 H, d, J=7. 6Hz) , 
7. 58 (IH, d, J = 8. 4Hz), 8. 01 (IH, dd, J = 8. 4 
, 2. 5Hz), 8. 66 (IH, d, J = 2. 5Hz) ; 
'^:^^-<^ h/V (E S I) : 4 4 0 (M + H) o 
MMWi 13 6, 137 

Hlfe^ill 2 6-t?ffil/>:^c4- [ (5->^PP-2-t°y v?:=^/P) ?i h^-^l - 
1-4- { [ (3R) — 3 -t:°P y :7a2^/P) -lH-t°y 
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- 2 - 1° y v^^/l-) 7« h^i/] -1- (4- { C (2S) - 2-\fX2\) ^J':=l;V 
] }^ V-^^^] y:r.:^/V) — 1 H - f y 2 VXf* 4 - [ (5-i5^nn 
-2-t°yv'^/^) 7< >=3f-.>'] -1- (4- { [ (2R) -2-\i°nV 

5 ] ^ h=3riy} :7a:=:/i^) — 1 H- fy i^-- 2-:^:/^■a«^J^:-t-§^^7k^^^i:: 
#;tSj^^^^^^t^!J 1 2 6 i:^5]#(D^f^^^TV^^M^^!l 1 3 6^U«1 3 7 O^b-^ 

13 6 

4- [ (5-:^nP-2 — b°y p< h^^riX] -1- (4- { [ (2S) 

10 -l-Tir^/l^-2-b°P y P< 7::n:^/V) -lH-b°yv?^^ 

- 2 

^HNMR (3 0 0MHz, DMSO-de, 6 p p m) : 1. 80-2. 15 
(7H, m), 3. 30—3. 55 (2H, m), 3. 85 — 4. 35 (3H 
, m) , 5. 20 (2H, s) , 5. 93 ( 1 H, d, J = 2. 7Hz) , 6 
15 . 09 (IH, dd, J=7. 6, 2. 7Hz), 7. 05 (2H, d, J = 
9. OHz) , 7. 23 (2H, d, J = 9. OHz) , 7. 53 ( 1 H, d 
, J = 7. 6Hz) , 7. 58 (IH, d, J = 8. 3Hz) , 8. 01 (1 
H, dd, J = 8. 3, 2. 5Hz), 8. 65 (IH, d, J = 2. 5Hz 
) ; 

20 h/V (E S I) :4 54 (M+H)o 

13 7 

4- r (5 -^PP- 2— l^°y ^ V^Z^l -1- (4- { [ (2R) 

- 1 y7^^y 71^- 2 — y v^:=^/V] ;^ -IH-fc'y 

v^>-- 2 -^^^ 

25 ^HNMR (3 0 OMH z , DMSO - d 6ppm) :0. 95-1. 05 
(6H, m), 1. 80—2. 10 (4H, m), 2. 60-2. 75 (IH 
, m), 3. 30 — 3. 55 (2H, m), 3. 85 — 4. 40 (3H, m) 
, 5. 20 (2H, s), 5. 93 (IH, d, J = 2. 8Hz), 6. 09 
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(IH, dd, J = 7. 7, 2. 8Hz) , 7. 06 ( 2 H, d, J = 8. 9 
Hz) , 7. 23 (2H, d, J = 8. 9Hz) , 7. 52 (IH, d. J = 
7. 7Hz) , 7. 58 (IH, d, J = 8. 3Hz) , 8. 01 ( 1 H, d 
d, J = 8. 3, 2. 5Hz) , 8. 65 ( 1 H, d, J = 2. 5Hz) ; 
5 -^^^y^^^ h/l^ (E S I ) : 4 8 2 (M+H) o 
HJSM 1 3 8 ~ 1 4 3 

Mil 9 .irP^co^f^^fTV^^JfeMl 3 8~l 4 3 (7)^-fe5:#:^#fco o-:5v^ 
T> CHIRALPAK™ AD, CHIRALPAK'^^ AS. CH I RA 
10 LPAK"^^ I A. CHIRALCEL™ OD, CHIRALCEL'^^ O 

J m^m\^y^ ^ w-'^'^^mR.vmmmi^^uwi 1 3 8 ~ 1 4 3 cowi^-^m-^n 
mmm 1 3 s 



4- 


2 - y 


h ->] -1- (4- 


{(2R) 


- 2 




y ] 


•7"n7K=3r->'} Z7^=./\y) — lH- 


• t°y 


■- 2 


-;^-^:S:t>*4- [(5- 


— ^ a t=z - 


- 2 - t:° y v?^/V) ^ h^i^l - 1 


- (4- 


{(2 


S) -2- [^^/W 






— 1 H- 


fc:°y 



>^>--2-:^V 

^HNMR (4 0 OMHz, CDCI3, 6ppm):l. 10 (3H, t, J = 
20 7. OHz), 1. 15 (3H, d, J = 6. 8Hz), 2. 33 (3H, s), 

2. 60 (2H, q, J = 7. OHz), 3. 14-3. 20 ( 1 H, m), 3. 

86 (IH, dd, J = 9. 2, 6. 5Hz), 4. 08 (IH, dd, J=9. 

2, 5. 4Hz), 5. 15 (2H, s), 6. 02 (IH, d, J = 2. 8H 

z), 6. 07 (IH, dd, J = 7, 7, 2. 8Hz), 6. 98 (2H, d, 
25 J = 9. OHz), 7. 22 — 7. 26 (3H, m), 7. 43 (IH, dd, 

J = 8. 3, 0. 5Hz), 7. 73 ( 1 H, dd, J = 8. 3, 2. 4Hz), 

8. 58 (IH, dd, J = 2. 4, 0. 5Hz); 
h/]^ (ESI): 4 2 8 (M+H)o 
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mmm 139 

4- [(5-^ uu-2-\fV i^:=^M ^ h^-^] -1- {4- C(2R) -2 

tJ^4- [(5->^PP-2-t:°y p( b^^ev-] -1- {4- [(2S) - 
5 2- (i^7<^/I^Tg: y) -7"^^°^'^] •:7=^=uM - l H-b°y v^>-- 2 

'HNMR (4 0 OMH z, CDCI3, 6ppm):l. 15 (3H, d, J = 

6. 8Hz), 2. 37 (6H, s), 2. 9 7-3. 0 2 (IH, m). 3. 8 
7 (IH, dd, J = 9. 5, 5. 9Hz), 4. 06 ( 1 H, dd, J = 9. 
5. 5. 9Hz), 5. 15 (2H, s), 6. 02 ( 1 H, d, J = 2. 7H 

10 z), 6. 07 (IH, dd, J = T, 6, 2. 7Hz), 6. 99 ( 2 H, d, 
J = 9. OHz), 7. 23-7. 26 (3H, m), 7. 43 (IH, dd, 
J = 8. 5, 0. 7Hz), 7. 73 ( 1 H, dd, J = 8. 5, 2. 4Hz), 
8, 58 (IH, dd, J = 2. 4, 0. 7Hz); 

(ES I) : 4 1 4 (M+H)o 

15 MMM 14 0 

4- r(5-^PP-2-b:°y i^^^/V) y h^v-l -1- (4 - {(2R) -2 

- [y^/v- (:7'PbVM T5:y] :7^r^/v) - 1 H-fc°y i^^-- 

2-:^^:S:U^4- [(5-^PP-2-b°y v?^/l^) p< h^i^l -1- (4- {(2 

s) -2- [y^/v (7°pt::Vi^) :7°P^deiy} :7::c^7P) -ih-i^° 

20 V -Jiy~ 2 — ;r>' 

'HNMR (4 0 OMHz, CDCI3, 6ppm):0. 91 (3H, t, J = 

7. 3Hz), 1. 13 (3H, d, J = 6. 6Hz), 1. 4 5-1. 5 5.(2 
H, m), 2. 32 (3H, s), 2. 4 3-2. 4 8 (2H, m), 3. 12- 
3. 17 (IH, m), 3. 84 ( 1 H, dd, J = 9. 3, 6. 6Hz), 4. 

25 08 (IH, dd, J = 9. 3, 5. 6Hz), 5. 15 (2H, s), 6. 0 
2 (IH, d, J = 2. 7Hz), 6. 07 ( 1 H, dd, J = 7. 6, 2. 7 
Hz), 6. 98 (2H, d, J=9. OHz), 7. 2 3 — 7. 2 6 ( 3 H, 
m), 7. 43 (IH, dd, J=8. 3, 0. 7Hz), 7. 73 ( 1 H, d 
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d, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, dd, J = 2. 4, 0. 7H 

z) ; 

f./w (E S I ) : 4 4 2 (M+H)o 
14 1 

5 4- [(5-^PP-2-fc°y -1- (4 - {(2R) -2 

2-;^>-^'(>M- [(5-^ PP-2-li°y v'^/I^) y h^v-] -1- (4 

- {(2S) -2- [^yT^pbVP T^yl zf^^^i^} 

- 1 H-fcfU 2-;^-^ 

10 'HNMR (4 0 OMH z, CDCI3, 5ppm):l. 07 (3H, d, J = 

6. 6Hz), 1. 09 (3H, d, J = 6. 6Hz), 1. 17 (3H, d, 

J = 6. 6Hz), 2. 29 (3H, s), 2. 9 4-3. 0 3 ( 1 H, m), 3. 
19-3. 28 (IH, m), 3. 7 7 — 3. 8 3 ( 1 H, m) , 4. 01-4. 

06 (IH, m), 5. 15 (2H, s), 6. 02 ( 1 H, d, J = 2. 7H 

15 z), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 97 (2H, d, 
J = 9. OHz), 7. 2 2-7. 2 6 (3H, m) , 7. 43 ( 1 H, d, J 

= 8. 4Hz), 7. 73 (IH, dd, J = 8. 4, 2. 6Hz), 8. 58 
(IH, d, J = 2. 6Hz) ; 

V;V (E S I ) : 4 4 2 (M+H)^ 

20 HMj^!) 14 2 

4- r(5— ^PP-2-t:°]; v?^/V) 7< h'^v'] -1- {4- [(2R) -2 

- ( 1 -t:°P I? /V) 7"P/K=3?^iX] :7j,^/ix} - 1 H- b'l; i:;^^-- 2 

[(5 p p- 2-b°y h^v-] - i- {4- [(2s) 

-2- (1 -l::°P y v^:::^/!^) 7°P;^°^>^] :7ai^/V} - 1 H - b° U i^^^^- 2 - 

25 

'HNMR (4 0 OMHz, CDCI3, 5ppm):l. 28 (3H, d, J = 
6. 6Hz), 1. 7 9-1. 8 4 (4H, m) , 2. 6 4 — 2. 7 7 (5H, 
m), 3. 92 (IH, dd, J=9. 5, 6. OHz), 4. 10 ( 1 H, d 
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d, J = 9. 5, 4. 4Hz), 5. 14 (2H, s), 6. 02 (IH, d, 
J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 7, 2. 7Hz), 6. 9 
9 (2H, d, J = 9. OHz), 7. 2 2 — 7. 2 6 (3H, m) , 7. 43 
(IH, dd, J = 8. 4, 0. 7Hz), 7. 73 ( 1 H, dd, J = 8. 4, 
5 2. 6Hz), 8. 58 (IH, dd, J =2. 6, 0. 7Hz); 
-v-;^;^^^ b/l^ (ESI) : 4 4 0 (M+H)o 
14 3 

4- r(5-^PP-2-l^°y '^^/l^) ^ b=3r->-] -1- {4- [(2R) -2 

- (jn^yl^T^y) :7:E:r:/V} - 1 H - b° U 2 -;^>-^-a^ 
10 4- [(5-^PP-2-b°y v^^/^) ^ -1- 14- r(2S) -2 

- (jc^/PT^y) 7°P^°=^>^] Z7a:.:=^;U} - 1 H- V i^l^ - 2 - :t>' 
^HNMR (4 0 OMHz, CDC 1 3, 5 p p m) :1. 16 (3H, t, J = 
7. IHz), 1. 18 (3H, d, J=6. 3Hz), 1. 60 ( 1 H, br 
s), 2. 65 — 2. 81 (2H, m), 3. 11 — 3. 17 ( 1 H, m) , 3. 

15 8 6 -3. 9 3 (2H, m) , 5. 15 (2H, s), 6. 02 ( 1 H, d, J 

= 2. 7Hz), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 98 
(2H, d, J = 9. OHz), 7. 22 — 7. 2 6 (3H, m), 7. 43 (1 

H, dd, J = 8. 3, 0. 7Hz), 7. 73 ( 1 H, dd, J = 8. 3, 2. 

4Hz), 8. 58 (IH, dd, ] = 2. 4, 0. 7Hz); 
20 h/l/ (E S I ) : 4 1 4 (M+H)c 

MM^^l 1 4 4 ~ 1 5 1 

mmm 115 -vm^tc^ yy^ (^ ^/v) r ^ >^^M}it:s-r^T^ i^i^m 
^^si^i^mMm 11 5 1 mm(Dm'^^ ff^^MMM 144 — 151 (Dit^m^ 

25 MMM 14 4 

4- [(5-ii^x:tti-2-\l°V i^:=^M ^ h^^^l -1- {4- [2- (p< '^/V 

r^y) j:hdr->] :7::c:r:/ix} - 1 H-t^'U 2-;r>- 

^HNMR (4 0 OMHz, CDCI3, 6ppm):2. 52 (3H, s), 2. 
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99 (2H, t, J = 5. IHz), 4. 10 (2H, t, J = 5. IHz), 

5. 15 (2H, s), 6. 02 (1 H, d, J = 2. 7Hz), 6. 07 (1 
H, dd, J = 7. 6, 2. 7Hz), 6. 98 (2H, d, J = 9. GHz), 

7. 2 3-7. 2 6 (3H, m), 7. 43 ( 1 H, dd, J == 8 . 5, 0. 5 
5 Hz), 7. 73 (IH, dd, J = 8, 5, 2. 4Hz). 8. 58 ( 1 H, 

d d, J = 2. 4, 0. 5Hz) ; 
'^y^:p^^'i7 h/V (ES I) : 3 8 6 [M+HElo 
HifeM 14 5 

4- [(5-i^PP-2-b°y i^:^/!^) ^ h^v^] -1- {4- C2- 
10 /i^T^y) J^b^^'^l yaL:=.M -iu-\f^Ji^>'—2—:^iy 

^HNMR (4 0 OMHz, CDCI3, 6ppni):0. 95 (3H, t, J = 
7. 3Hz), 1. 5 0- 1. 6 0 (2H, m), 2. 65 ( 2 H, t, J = 7. 
3Hz), 3. 02 (2H, t, J = 5. 2Hz), 4. 10 ( 2 H, t, J = 

5. 2Hz), 5. 15 (2H. s), 6. 02 ( 1 H, d, J = 2. 7Hz), 
15 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 98 (2H, d, J = 

9. OHz), 7. 2 3-7. 2 6 (3H, m) , 7. 43 ( 1 H, d, J = 8. 
3Hz), 7. 73 (IH, dd, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, 
d, J =2. 4H z) ; 

(E S I ) : 4 1 4 CM+H[]o 

20 14 6 

4- r(5-^i3P-2-t:°y v;^:::^/^) ;^ hd^v-] -1- {4- [2- (^y7° 

Pt:Vkr^/) - 1 H— i;°!J 2— 

^HNMR (4 0 OMHz, CDCI3, 6ppm):i. 11 (6H, d, J = 

6. 3Hz), 2. 8 5-2. 9 2 ( 1 H, m) , 3. 01 (2H, t, J = 5. 
25 2Hz), 4. 10 (2H, t, J = 5. 2Hz), 5. 15 (2H, s), 6. 

02 (IH, d, J = 2. 7Hz), 6. 07 ( 1 H, dd, J = 7. 6, 2. 
7Hz), 6. 98 (2H, d, J = 9. OHz), 7. 2 3-7. 2 6 (3H, 
m), 7. 43 (IH, dd, J = 8. 3, 0. 7Hz), 7. 73 ( 1 H, d 
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d, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, dd, J = 2. 4, 0. 7H 

z) ; 

-v';^^^^:^ h/V (ES I) : 4 1 4 [M+H]o 
mM^l 14 7 

5 4- L(5-i!^vtvi-2-}^V p^h^jyl -1- (4- {2 - [(2R) 

'HNMR (4 0 OMH z, CDCI3, 6ppm):0. 92 (8H, t, J = 
7. 4Hz), 1. 08 (3H, d, J = 6. SHz), 1. 3 0-1. 4 2 (1 
H, m), 1. 48-1. 61 (IH, m), 2. 60-2. 68 (IH, m), 

10 2. 9 5-3. 0 7 (2H, m) , 4. 08 — 4. 11 (2H, m) , 5. 15 
(2H, s), 6. 02 (IH, d, J = 2. SHz), 6. 07 (IH, dd, 
J = 7. 7, 2. 8Hz), 6. 98 (2H, d, J = 9. OHz), 7. 23 
— 7. 26 (3H, m), 7. 43 ( 1 H, dd, J = 8. 5, 0. 5Hz), 
7. 73 (IH, dd, J = 8. 5, 2. 4Hz), 8. 58 ( 1 H, dd, J 

15 =2. 4, 0. SHz); 

h/V (E S I ) : 4 2 8 [M+H]o 
MMM 14 8 

4- [(5-^PP-2-b°y :?i h^i^l -1- (4- {2- [(2S) 

-2-y^/i^r^y) j^h^->-] :7 3^^7i^} - 1 H-b°!J t^^-- 2 

20 'HNMR (4 0 0 MH z , CDCI3, 6ppm):0. 92 (3H, t, J = 
7. 4Hz), 1. 08 (3H, d, J = 6. 3Hz), 1. 3 0-1. 4 2 (1 
H, m), 1. 48-1. 61 (IH, m) , 2. 6 0-2. 6 8 (IH, m) , 
2. 95-3. 07 (2H, m), 4. 08-4. 11 (2H, m), 5. 15 
(2H, s), 6. 02 (IH, d, J = 2. SHz), 6. 07 ( 1 H, dd, 

25 J = 7. 7, 2. SHz), 6. 98 (2H, d, J = 9. OHz), 7. 23 
-7. 26 (3H, m), 7. 43 ( 1 H, dd, J = 8. 5, 0. 5Hz), 
7. 73 (IH, dd, J = 8. 5, 2. 4Hz), 8. 58 ( 1 H, dd, J 
= 2. 4, 0. SHz) ; 
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h/l^ (E S I ) : 4 2 8 [M+H]o 

mmm 149 

l-{4-[2-(tert —y^^J^^T^y) -7 =c=.M —4 — [(5 

- ^ p p — 2 - 1:° y ^ h=^:y] - 1 H— y 2 

5 'HNMR (4 0 OMHz, CDCI3, 6ppm):l. 16 (9H, s), 2. 
98 (2H, t, J = 5. 5Hz), 4. 10 ( 2 H, t, J = 5. 5Hz), 
5. 14 (2H, s), 6. 01 (IH, d, J = 2. 7Hz), 6. 07 (1 
H, dd, J = 7. 7, 2. 7Hz), 6. 98 ( 2 H, d, J = 9. OHz), 
7. 2 3-7. 2 6 (3H, m), 7. 43 (1P5, dd, J = 8. 3, 0. 6 
10 Hz), 7. 73 (IH, dd, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, 
d d, J = 2. 4, 0. 6H z) ; 
'^:^:^^-:7 h/l^ (E S I ) : 4 2 8 [M+H]o 
15 0 

4- [(5-^PP-2-fc:°y v?c=^7V) ■?< h^iX] -1- {4- [2- P 

15 :/pbVvrs:/) j^n^v-] - i h— •fc°y v^^^- 2 — 

^HNMR (4 0 OMHz, CDCI3, Sppni) :0. 36-0. 49 (4H, 
m), 2. 18-2. 23 (IH, m), 3. 10 C2H, t, J = 5. 2Hz), 
4. 10 (2H, t, J = 5. 2Hz), 5. 15 (2H, s), 6. 02 (1 
H, d, J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 
20 6. 98 (2H, d, J = 9. OHz), 7. 23—7. 26 (3H, m), 7. 
43 (IH, dd, J = 8. 4, 0. 5Hz), 7. 73 ( 1 H, dd, J = 8. 
4, 2. 4Hz), 8. 58 ( 1 H, dd, J = 2. 4, 0. 5Hz); 
'^•^:^^'!7 h/V (E S I ) : 4 1 2 [M+H]o 
%Mn 15 1 

25 4- r(5-^PP-2-b°y v':::^/!^) 7< h ^iX] -1- {4— [2- (iX:^ P 
:/^/PT5:y) J^h^iX] •7zx,::=.;V^ - l H-b° y 2-^V 
^HNMR (4 0 OMHz, CDCI3, 5ppm) :1. 62—1. 79 (4H, 
m), 2. 21-2. 28 (2H, m), 2. 95 C2H, t, J = 5. 4Hz), 
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3. 2 8 — 3. 3 5 (IH, m) , 4. 06 (2H, t, J = 5. 4Hz), 5. 
15 (2H, s), 6. 02 (IH, d, J=2. 7Hz), 6. 07 ( 1 H, 
dd, J = 7. 6, 2. 7Hz), 6. 98 (2H, d, J = 8. 8Hz), 7. 
23-7. 26 (3H, m), 7. 43 (IH, d, J = 8. 3Hz), 7. 7 
5 3 (IH, dd, J = 8. 3, 2. 4Hz), 8. 58 (IH, d, 3 = 2. 4 
Hz) ; 

-v-;^;^^^ b/l/ (E S I ) : 4 2 6 [M+H]o 

mmm 152 

4- [(5-^PP-2-t^°y v^:^/V) p< h=¥v-] - 1 - {4- [2- (->^P 
10 ^l^^/l^T^ y) 3^h=3fi/] :7rc::n7V} - i H- 1^° U 2 

^HNMR (4 0 OMHz, GDCI3, 5ppm):l. 32-1. 41 (2H, 
m), 1. 5 2-1. 6 2 (2H, m), 1. 6 6 — 1. 7 5 ( 2 H, m) , 1. 
8 4-1. 9 3 (2H, m), 3. 01 (2H, t, J = 5. 4Hz), 3. 1 
1-3. 18 (IH, m), 4. 10 (2H, t, J = 5. 4Hz), 5. 15 
15 (2H, s), 6. 02 (IH, d, J = 2. 8Hz), 6. 07 ( 1 H, dd, 
J = 7. 7, 2. 8Hz), 6. 98 (2H, d, J = 9. OHz), 7. 23 
-7. 26 (3H, m), 7. 43 ( 1 H, dd, J = 8. 3, 0. 7Hz), 
7. 73 (IH, dd, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, dd, J 
= 2. 4, 0. 7Hz); 
20 h/u (E S I ) : 4 4 0 [M+H]o 

^MM 1 5 3 ~ 1 5 9 
IIJfef3^!ll0 9 (1) Trfflv>fcv?:^n^:i^i5^^^ 1 , 3 -i^-^v^^^rit y^y^z. 

mK.^&.^nmMmi 0 9 (1) iiiii^(^^{t^=fTV\ 1- [4- 

^^n^^K^rv-) :7:x^/V] -4- [ (5 -iJ' — 2 - fy 7< h^^v^ 

25 ] - 1 H- fc-y i^^-- 2 -;r>'i: ^»!jl 1 5-effiv^:rcl - [4 

— i2-:fv2^^h^i^) -7=^:=-;V\ -4- [ ( 5 n n- 2 - t;°y v^^/V 
) 7« -lH-t:''yi;?:/-2-:;*-^(^#*D«5(::ffiV\ $ ^jjc-r y:7"ct 

/V (^^7V) TS:i/^>c>fjS;;i-§T^>'lc#;tai^^{*llitMi i s^ra^f^o^ 
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{^^m^^Jfe^Jl 5 3~1 5 9 (D'it^m^nfCo 

MMm 15 3 

4- [(5-^PP-2-b°y v'^/l^) p< h=¥v-] -1— {4- [3- 

5 ^HNMR (4 0 OMH z, CDCI3, 6ppm):l. 78-1. 83 (4H, 
m), 1. 9 9- 2. 0 6 (2H, m), 2. 5 2-2. 5 7 (4H, m) , 2. 
64 (2H, t, J = 7. 5Hz), 4. 05 (2H. t, J = 6. 3Hz), 
5. 14 (2H, s), 6. 01 (IH, d, J = 2. 7Hz), 6. 07 (1 
H, dd, J = 7. 6, 2. 7Hz), 6. 97 (2H, d, J = 9. OHz), 
10 7. 22-7. 25 (3H, m), 7. 43 (IH, dd, J = 8. 3, 0. 7 
Hz), 7. 73 (IH, dd, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, 
dd, 3 = 2. 4, 0. 7Hz); 

h/P (E S I ) : 4 4 0 (M+H)o 

mmm 154 

15 4- [(5-^PP-2-b°y v^^/l^) 7^ b^v^l -1— {4- [3- ( v't^ ^ 

'HNMR (4 0 OMHz, CDCI3, 6ppm):l. 93 — 2. 00 (2H, 
m), 2. 26 (6H, s), 2. 45 (2H, t, J=7. IHz), 4. 04 
(2H, t, J = 6. 3Hz), 5. 14 ( 2 H, s), 6. 01 ( 1 H, d, 
20 J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 9 
7 (2H, d, J = 9. OHz), 7. 2 2-7. 2 5 (3H, m), 7. 43 
(IH, d, J = 8. 5Hz), 7. 73 ( 1 H, d d, J = 8. 5, 2. 4H 
z), 8. 58 (IH, d. J = 2. 4Hz); 
■^:^::^-<^ h/l/ (E S I ) : 4 1 4 (M+H)o 
25 ^M^J 15 5 

4- C(5-^PP-2-l::°y v'^yv) ^ -1— {4- [3- (v^J^9=- 

^HNMR (4 0 OMHz, CDCI3, 6ppm):l. 04 (6H, t, J = 
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7. IHz), 1. 91-1. 98 (2H, m), 2. 56 (4H, q, J = 7. 
IHz), 2. 62 (2H, t, J = 7. IHz), 4. 03 (2H, t, J = 
6. 2Hz), 5. 14 (2H, s), 6. 01 ( 1 H, d, 3 = 2. 7Hz), 

6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 97 (2H, d, J = 
5 9. OHz), 7. 2 2-7. 2 5 (3H, m) , 7. 43 ( 1 H, dd, J = 

8. 3, 0. 7Hz), 7. 73 ( 1 H, dd, J = 8. 3, 2. 4Hz), 8. 
58 (IH, dd, J = 2. 4, 0. 7Hz); 

h/P (E S I ) : 4 4 2 (M+H)o 

MMWi 15 6 

10 4- [_(5-^uu-2-\l'V 7^ -1— (4- {3- [J^^/l^ 

^HNMR (4 0 OMH z, CDCI3, 6ppm):l. 07 (3H, t, J = 

7. IHz), 1. 93-2. 01 (2H, m), 2. 26 (3H, s), 2. 4 
5 (2H, q, J = 7. IHz), 2. 53 (2H, t, J = 7. IHz), 4. 

15 0 4 (2H, t, J = 6. 3Hz), 5. 14 ( 2 H, s), 6. 01 ( 1 H, 
d, J = 2. 7Hz), 6. 07 (1 H, dd, J = 7. 6, 2. 7Hz), 6. 
97 (2H, d, J = 9. OHz), 7. 2 2 — 7. 2 5 (3H, m) , 7. 4 
3 (IH, d, J = 8. 3Hz), 7. 73 ( 1 H, dd, J = 8. 3. 2. 4 
Hz), 8. 58 (IH, d, J = 2. 4Hz) ; 

20 -v-^^^^ h/l/ (E S I ) : 4 2 8 (M + H)o 
15 7 

4- r(5-^PP-2-b°U i^:=^/V) 7< h'^^iX] -1 — (4- {3- 

P bVP (p^5^/i^) -^u^^^jy} '7=>^:=-M - 1 H-fc°y v^:x— 2 — 

25 ^HNMR (4 0 OMH z, CDCI3, 6ppni):l. 01 (6H, d, J = 
6. 6Hz). 1. 9 0-1. 9 8 (2H, m), 2. 24 (3H, s), 2. 5 
2 — 2. 58 (2H, m), 2. 81-2. 88 ( 1 H, m), 4. 04 (2H, 
t, J=6. 2Hz), 5. 14 (2H, s), 6. 01 ( 1 H, d, J=2. 
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7Hz), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 6. 97 (2H, 
d, J = 9. OHz), 7. 2 2- 7. 2 5 (3H, m) , 7. 43 ( 1 H, d, 
J = 8. 5Hz), 7. 73 (IH, dd, J = 8. 5, 2. 4Hz), 8. 5 
8 (IH, d, J = 2. 4Hz) ; 
5 h/P (E S I ) : 4 4 2 (M+H)c 

liJfeM 15 8 

4- [(5-^t3p-2-l::°y v^cr^yV) 7< -1- (4- 13- ^/l^ 

'HNMR (4 0 OMHz, CDCI3, 6ppni):0. 90 (3H, t, J = 
7. 4Hz), 1. 4 5-1. 5 4 (2H, m) , 1. 9 3 — 2. 0 0 (2H, 
m), 2. 25 (3H, s), 2. 32 (2H, t, J = 7. 4Hz), 2. 52 
(2H. t, J = 7. IHz), 4. 04 (2H, t, J = 6. 3Hz), 5. 
14 (2H, s), 6. 01 (IH, d, J = 2. 7Hz), 6. 07 ( 1 H, 
dd, J = 7. 7, 2. 7Hz), 6. 97 (2H, d, J=9. OHz), 7. 
2 2-7. 2 5 (3H, m) , 7. 43 (1 H, dd, J = 8. 3, 0. 7Hz), 
7. 73 (IH, >dd, J = 8. 3, 2. 4Hz), 8. 58 ( 1 H, dd, J 
= 2. 4, 0. 7Hz); 

(E S I ) : 4 4 2 (M+H)o 

^JfeM 15 9 

4- [(5 p p- 2 -1^°!; /i^) 7< h^jyl - i— {4- C3- (3^5^/v 

'HNMR (4 0 OMHz, CDCI3, 6ppni):l. 13 (3H, t,,J = 
7. 2Hz), 1: 47 (IH, brs), 1. 9 6-2. 0 2 (2H, m), 2. 
68 (2H, q, J = 7. 2Hz), 2. 81 ( 2 H, t, J = 7. OHz), 
25 4 . 07 ( 2H, t, J = 6. 2Hz), 5. 14 (2H, s), 6. 02 (1 
H, d, J = 2. 7Hz), 6. 07 (IH, dd, J = 7. 6, 2. 7Hz), 
6. 97 (2H, d, J = 9. OHz), 7. 2 2-7. 2 6 (3H, m) , 7. 
43 (IH, d, J = 8. 3Hz), 7. 73 ( 1 H, dd, J = 8. 3, 2. 
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4Hz), 8. 58 (IH, d, J = 2. 4Hz); 

(E S I ) : 4 1 4 (M+H)o 

16 0 

4- {A--7;Virn^^^^J;V:t^i/) -i- { 2 -7^ h ^3^- jx- 4 - [2- (1 
5 -\fnV rch^jfjy] :7rc:r:/V} - 1 h- y V — 2 



^Jfe^iJ 1 2-T:■ffiV^fc4 -^^^v^/^-;^^^/- 1 H- t°y S^^^- 2 -;^^-:S:t>^2 
- [ (4 -a— K7rc:^/p) ^^v^] 7^ h7 t Kn t;°7 :^^4 - (.A—-7;V:t 
n^:y-J;V;^^-^) — lli-\f ]) V^^y— 2 -:^:yl^xy-2 — [ (4-3— K- 3 
h:3rv':7 3.^/V) T^h^t Kn 2 

10 ^lRlit(7)^f^^fTV^^JfeMl 6 OcT^-ft^^i^^ttfCo 

^HNMR (3 0 OMH z, CDCI3, 5ppm):l. 7S-1. 9 5 (4H, 
m), 2. 67-2. 84 (4H, m), 3. 00 (2H, t, J = 5. 8Hz), 
3. 78 (3H, s), 4. 19 (2H, t, J = 5. 8 H z ) , 4. 98 (2 
H, s), 5. 98 (IH, dd, J = 7. 6, 2. 7Hz), 6. 05 ( 1 H, 

15 d, J = 2. 7Hz), 6. 55 ( 1 H, dd, J = 8. 6, 2. 5Hz), 6. 
62 (IH, d, J = 2. 5Hz), 7. 02-7. 19 (4H, m) , 7. 4 
0 (2H, dd, J = 8. 6, 5. 3Hz); 
■v^^^^iJ' h/l^ (E S I ) : 4 3 9 (M+H)o 

mmm i 

20 ^Jfef^ll 1 coit-^m 20. 0 g , ?L;|t 4 1 7 g , l^^s^/V t3 — ;^ 8 0 g 

0 mm. 1 ^Ofift 1 5 0 m g (Di^^lJ 3 0 0 0 
1 ^ ( 1 5 0 m g ) fc/c «9 (T^-a-^* 
25 1 Oib-B'i^ 5 . 0 m g 

f L3W 1 0 4. 2 5 m g 
|§^-fe-/vn— 2 0 . Omg 
Uii^T/V-^ r —itf^^Z^l^ 2 0. Omg 
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fc Ko^^rv'lT'n tV^-fe/H^v-;?; 2 9 1 0 10. 8 s RXf:^ V U ^ ]} 

=t— /1-6 0 0 0 2. ig^mmyki72. 5 gi:immvt^^. 

1 ^ ( 1 5 5 m g ) fcfc i9 
^^J#!l 1 1 5 0 m g 

fc Kndf-t^'T'n tVV-fe/l^n— >^ 2 9 1 0 3. 6 m g 

J^^U^'^^y /V6 0 0 0 0. 7mg 
— ^'fl:;^i5'>'0. 7 m go 
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1 . 



(I) 



Ar 




^^^^^ 




(I) 



SXt^^-a-i-J: l9g^S^^b-CV^Tt> J:v^'^SfST'/^^/v;^7^^c:^/l/X^^i- 
Xi. X2:S:t>'X3(i. lll-X«m?feD. -^n^^n^^tcj; l9•Bm»^^bTV^ 
X4. X5. XgSitJ^Xr^s X^^^cfc 19 . ^;h.^^tt:^'^icj; «9e^S^* 

bTV^T^>J:V^;^^i/^X«^^if:■^^*b. ffil^, X4. X5. X 6:S:T^^X,7<^ 



Yi«. ^1^^. -0-. -NR-, -S-. -S O-Xf^-SOg-^^b. 
Ygf*. -0-. -NR-. -S-. -S O-Xf^-SOg-^^U. 
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3. Xi, x2:sLt>'X3:dsvNi='tb^>^gifec^p«9=-:/»-efe§ft3itc7)isia^2Ji{j: 

4. Xi. X2:S:tJ«X3C0VN-rtb^— o:dS^^j^^-efe {9^.0^02 o^^s^^fc: 

5. Xi, X2^t)?X3(7^(/N-fti;^)^— o;as^^J^^-T?fcD J-Of{il(Z5 2o;dSteg^ 

6. X4. X5S X^RXfX,^^. VN-r;^^>^^fCj;«9B^S^^bTVNT^>j;V> 
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9. Yg^as, ^^^^xn-o~•v:h^m^commml^8m(D\,^-rtl^^i^mm 

sw^(^iSHm 1 oJixfi 1 1 mi^mm(7^^t^mo 

13. L^t>*z2;os, R^^^f^^i-^mmmf-t-mKfs:<^x. m^Kx 

14. R2;6S7jc^i^^. #^(31 J; t9emS^>rbTV^T'bJ:V^Cl~C4(Z)T/V' 
^-efcatf^fZ^tSllI^l 3 JRtdtBgjtD-ftl-^il^^ 

1 8. mmmt^-y ymm^s mMm=^. ^'9=-/^^. ^^^/p^. j^mm. ^ h 
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19. ' A-^lyi>;V:;t^^y-l- {4- [2- (v^p< ^/PT 5: y ) 
V] -7^:=/^} - 1 H- t° y v^:/- 2-;r>'. 
5 . 4— <Vi:?/V:^:3r-£/- 1 - {4- [2- (i;?:3i^/l^T 5; / ) ach:3f-v'] 

• 1- {4- [2- (v>3:.^/VT5; y) ^h=3r^>-] -4- (4-7 
/l^;e-n^:/i;?/V:^dr^>') - i H- 2 

. 4_ {4-y;V:tx2^l^-J;V:t^'-y) —1— {4— [2— (v?rc^/vr5:y 
10 ) =c\.efiy'\ y=jz=.M - 1 H- 5: 2 

• 4- [ (5-:^'ni3-2 — t°y v^^/l-) y h =3r i/] - 1 - { 4 - [ 2 - (^;' 

y^/i^Ts:/) oibdf-v'] - 1 H- t°y v^^^- 2 -;e->', 

• 4- [ (5-^nn-2-fc°y S^rr^/l-) p« f ^^eiX] - 1 - { 4 - [ 2 - (v^ 

15 •4-[(5-^nn-2 — t:°y yh^^v-] - l- (4- {2- 

^/i^ (y^/v) T^y] ^ h^-y} •7zr.=:.;v) - iH-t:°y v^^-2-;^>', 

• 4- [ (5-i5'nc3-2 — t-y yh:ar^>-] -1- (4- {2- [>r 
y7°nfcVl- (^^/V) T^y] rch^s^ix} 7^::^/W - 1 H- t" y i^^- 2 - 

20 -4— (4 -7/l/;ro^i/-j;?/^;t-dr->-) — i - (4— {2— [-fy^^ntVl^ ( 
y^/l^) T5:/] rchdf-iy} 7a.:=:/V) - 1 H- f y i^i^- 2 

• 4- [(5-i>'nn-2- t°y i^:^^/^) p< h=:3r^>] -1- {4- [2- (^y 

• 4- [(5-^nn-2 — t°y v^^yv) y h^-^] -1- (4- {2 - [(2 
25 R) - 2-y^/I/T5: y] ^h^ri^} 7a.riyl^) -IH-fy v?>--2-;t>'. 

• 4- [(5-iJ^nn-2 — fc:°y y -1- (4- {2- [(2 

RXf- 
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• 4- [(5-^00-2-^!; e;?^/!/) ^ h^i^l -l- {4- [2- (Zy^ir 
20. ' 4—<>^z:^/U:t^iy-i- (4_{[(2S) - 1 - p« ^/V- 2 - f 

t^y^^^z^-] ^ h=¥ix} :7nic:^/^) - 1 H— t" y e^^'— 2 -^^^'^ 

• 4- [ (5 n n- 2 -t°y v^^/V) 7^ h^Sf.,^^] _i_ {4_ [ (gR) 
-2- (-i^az^/^T^ y) :7°n7K=3r^>] :7a.rz/p} - 1 H-t:°y i;'i/-2-:^- 

• 4- C (5-i^nn-2-t°y p« h=3rv^] -1- {4- [ (2 S) 
-2- (i^:^'^yUT^y) r/a/K^^^^] :7:n.^/W - 1 h- t° y 2 

• 4- C (5-^an-2-t°y y hdf->-] -1- (4- { [ (2S 

y 2 

•4- [ (5-^nn-2-t°y v^rz/p) yh:3rv']-l-(4-{[(2S 

- 2-:^^^, 

• 4- C (5-:^'i3a-2-t°y v'^/V) h^V] -1- (4- { [ (2 S 
) -1-^9^/^- 2-t:*'n y e^^/l^] y hdfiy} :7c:c^/P) -IH-fyv'^' 

- 2 

• 4- [(5-i^nn-2-t°y v^r^/V) ;^ - l- {4- [(2R) - 
2- (e^^^/l-T5:y) :/n/Kdr:y] -lH-t°y S^>'-2-;r>'. 

• 4- [ ( 5 - iJ' n n - 2 - f y y ^d^^fy] _i_ {4_ [(2S) - 
2- (e^p«5^yl-T5: /) - 1 H-t°y i;?^/- 2-;^>', 

• 4- [(5-^an-2-t"'y y h=3fiy] -1- {4- [(2R) - 
2- {\—'d^^)^J:=.;v) :7'n^}f=ariy] :7::c^/W - 1 H- fc° y i;?^'- 2 

• 4- C(5-^nn-2-fc°y ^ -1- {4- [(2S) - 
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2 1. • 4 -^^-i^/V^^e/- 1 - {4- [2- (1 - t°a y ocf 
5 7:nc=^/V} - 1 H— t" P i^^^— 2 — 

• 4- (4 — :7/l/^n^>'i^yl/::r^-^^) -1- {4- [2- ( 1 - t° o y i;;? - 

• 4- C ( 5 - P n - 2 - t" y •>i^:=^/V) p< h^i^l -1- {4- [2- (l 

-t°n y i;?^/^) jifd^v/] :7^r:^/^} - iH-fy 5;?v-2-::e-v, 

10 • 4- [ (E) -2- (4— -^/l-rrn-^rncri/V) tfrzi/l/] - l- {4- [2- 
(1 U i^^/V) ■:7r^:=./l.} - 1 H- t° y 2 

• 4- [ (E) — 2 -:7rc:=^yVt:-^^/V] —1- {4- [2- (1 ]) i^=- 
;V) jzh:3f-i>'] :7::c:=:/l^} - 1 H- y i^^'- 2 

. 4- (4 — :^ n n^^/v?/P;e-df s^) - i- {4- [2- ( 1 - y 
15 ) ^i^h^v-] -7 a^:=.;V\ - 1 H- t:" y v?:/- 2 
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